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ABSTRACT
THE RELATIONSHIP BETWEEN ADVANCED
PLACEMENT COURSE COMPLETION
AND COLLEGE READINESS
John Novak, Ed.D.
Department of Leadership, Educational Psychology and Foundations
Northern Illinois University, 2017
Eui-kyung Shin, Director
The purpose of this quantitative study was to investigate the relationship between
completion of Advanced Placement courses and college readiness, defined by enrolling in a
postsecondary remedial course. Further, the study investigated whether or not the student
characteristics of gender, race, socioeconomic status, motivation, and high school grade point
average had any moderating effect on any relationship discovered. Finally, the type of
postsecondary institution attended, four-year or two-year or less, was examined to determine
if the findings differed for these two groups of students.
The conceptual framework for this study is based upon Conley’s College Readiness
Theory, which outlines cognitive and noncognitive skills necessary for a student to enroll and
succeed, without remediation, in a credit-bearing general course at a postsecondary
institution. In order to attain these skills and avoid postsecondary remediation, a rigorous
course of study is imperative for high school students. One pathway to this rigorous course of
study is through the Advanced Placement Program.

Data from the Educational Longitudinal Study of 2002 were obtained from the
National Center of Educational Statistics for use in the study. ELS:2002 followed a national
sample of the Class of 2004 throughout their secondary and postsecondary years to gather
information as students transitioned to adulthood. These data were used to construct of a
series of random-intercept two-level hierarchical generalized linear models to answer each of
the research questions. These models indicated a positive relationship between completing
one or more AP Carnegie units and college readiness. Completing more AP Carnegie units
was related to college readiness, as those students completing more AP courses were less
likely to enroll in a postsecondary remedial course. Race, socioeconomic status, and high
school GPA all had moderating effects on the strength of the AP completion college readiness
relationship. There was no difference in this relationship for students who attend a four-year
university and those that attend a two-year or less institution.
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CHAPTER 1
INTRODUCTION TO THE STUDY
Throughout the United States, students increasingly leave high school unprepared for
college (Choy, Horn, Nunuz, & Chen, 2000; Jackson, 2009). Some studies have
approximated that only 10% of eighth graders are on course to graduate from high school
without the need to take a remedial course in college (Wimberly & Noeth, 2005). In 2001,
colleges required nearly one-third of all first-year students to enroll in remedial courses,
costing public universities over one billion dollars annually (Bettinger & Long, 2009).
Besides lacking academic knowledge, many students are unprepared for college in
other ways. Some may lack the attitudes or skills essential to succeed beyond high school.
Others may lack the social-emotional skills needed to be on their own or are deficient in the
knowledge of how to navigate college choices, apply to, or finance a college education.
These factors can lead to promising students failing to see college as a legitimate option,
failing to complete necessary paperwork, or taking courses that do not prepare them for
college. For those students who do enroll in college, many struggle academically and
personally in this postsecondary setting and may eventually drop out (Conley, 2007;
Roderick, 2006; Wimberly & Noeth, 2005). These findings underscore the need to
distinguish between college eligibility and college readiness. For example, a student may
graduate from high school with the required number of credits and grade point average
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(GPA), but still may not be ready to exhibit academic study skills, social-emotional skills, or
an understanding of college necessary to be successful. This can lead to the student being
forced to enroll in remedial coursework upon entering college.
Part of this problem may come from a lack of rigor during a student’s senior year of
high school. By this time, many students have earned enough credits to graduate and/or been
accepted to college. With few requirements and very little pressure, students often succumb
to “senioritis” (Puente, 2012). Conley (2010) believes that the cause of this problem lies
within a K-12 curricular structure that allows students to complete graduation requirements by
the end of their junior year, thus causing senior year to become a “year off.” He feels this
“year off” can erode skills that are essential to college success.
Educators almost universally agree that offering academically challenging high school
courses plays a significant role in the development and academic preparation of students
(Adelman, 1999). Further, these courses provide high school students with an indication
expected from college-level work, as student performance in such courses can serve as a
measure of student motivation as well as an indicator of skill acquisition (Dounay, 2006).
One such model that offers these types of courses is the Advanced Placement (AP) Program.
The AP Program was developed by the College Board to better prepare students for
the academic rigor of college courses. The overall goal of the AP Program is to hasten the
educational process in order to provide high school students the opportunity to complete
college-level coursework (Maeroff, 1983). Courses offered in the program are more
demanding of time and intellectual skill than corresponding courses in the regular high school
curriculum (Postsecondary Educational Planning Commission, 1988). Early on, AP courses
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were only available for top-level students. According to the Postsecondary Educational
Planning Commission (1988), Advanced Placement is a curricular option for academically
advanced tenth- through twelfth-grade students. However, this is no longer the case, as the
College Board has adopted an “AP for all” approach.
The major objective of these courses is to prepare for the culminating event – the AP
examination. These examinations are created by a committee comprised of high school
teachers and college professors and are based upon the prescribed syllabus of the course.
Students must receive a minimum score of 3 out of a possible 5 points to be considered
proficient, also known as a passing score. No uniform policy exists for granting college credit
as a result of this score, as postsecondary institutions are free to set their own policies
regarding whether or not to give such credit for a certain score. Generally, if the institution
accepts the AP score, the student receives credit for and is exempt from enrolling in the
introductory course in that subject. This accumulation of credit through test scores has
allowed many students to earn enough hours to enter college with sophomore standing
(College Board, 2015).
The AP Program is comprised of two parts: course content and annual examinations.
The course content includes a syllabus and curriculum that are developed by a committee of
high school teachers and college professors (College Board, 2015). The content reflects
current pedagogical trends and attempts to mirror content that is recognized as being universal
in a college introductory course in that subject. Many of the texts and materials used in high
school AP courses are the same as those used at the college level (Burke, 1989; Sadler & Tai,
2007).
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The second part of the AP Program, the annual examination, is the tool used to assess
the student’s mastery of the course content. The exams consist of two sections: multiplechoice questions and essay-based questions. The essay-based questions are in the form of
free-response questions and document-based questions. High school teachers and college
professors, known as readers, grade the exam using rubrics designed by the same committee
that authors the curriculum and exams. The grades from the two sections of the exam are
combined together and then converted into a 5-point scale. The scale is as follows: a score of
5 means extremely well qualified; a score of 4 means well qualified; a score of 3 means
qualified; a score of 2 means possibly qualified; and a score of 1 means no recommendation.
In general, but not always, scores of 3 and above are accepted for college credit at
postsecondary institutions (Burke, 1989; Sadler & Tai, 2007).
In an effort to give their children any possible advantage, parents have increasingly
steered their children towards AP courses. In 2008, William Crain stated,
In the pursuit of success, adults also press children to master academic material as
rapidly as possible. Everyone seems to agree that the most successful students are in
the accelerated and Advanced Placement classes. What’s more, the admissions
committees of prestigious colleges give extra weight to high grades in Advanced
Placement courses, so students are encouraged to take as many as possible. (p. 3)
Crain’s (2008) article, entitled Success, underscores the perception that AP courses help a
student be more successful in college, and therefore may make a student’s college application
more attractive. Furthermore, an active learning pedagogy and a structure within classrooms
can create greater student engagement within the academic environment. This results in
students’ social and academic integration, thus increasing the likelihood of returning for the
second year at the same college (Hurtado et al., 2007). The type of teaching that requires
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active learning as described in this article is at the center of Advanced Placement classrooms,
and is one of the elements of an AP course that mimics a college setting.
There has been much research conducted that recognizes trends in AP courses as they
relate to high school seniors. Puente (2012) determined that AP classes help solve the
problem of “senioritis.” Seniors who enroll in challenging courses often remain more focused
and attached to learning than those who do not enroll (Srinivas, 2012). According to Srinivas
(2012), the program allows seniors an opportunity to test their ability to do college-level work
before actually entering college. Both Puente and Srinivas claim that AP courses act as a
proving ground for students, and success in an AP course validates a student’s college
potential. This fosters the notion that successful completion of AP courses increases a
student’s potential for college readiness.
The recent growth of the Advanced Placement Program has been unprecedented.
While no national data are available on the number of students enrolling in AP courses, the
number of students taking an AP examination increased from 785,712 in 1995 to almost 4.1
million in 2014 (College Board, 2015). No longer serving only the academic elite, the AP
Program is increasingly serving a more diverse student population that includes middle- and
low-achieving students. These same students have traditionally been more apt to enroll in a
remedial course upon entering college. This change to an open-access policy by the AP
Program suggests that additional research should be conducted in an effort to determine if
completion of AP courses in high school has any relationship to the college readiness of
students as defined by the need to take remedial coursework in college.
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Problem Statement
According to the National Center for Educational Statistics, about 67% of students
who graduated from high school in 2004 went on to enroll in college, much higher than any
previous year (Snyder, Tan, & Hoffman, 2006). Although this rise in college attendance is an
accomplishment, it is only one piece of the story. How students fare once they arrive at
college is equally important to investigate, and the results, for many, are not positive. These
data reveal that roughly 35% of all students who entered four-year colleges seeking a
bachelor’s degree in 1998 had earned their degree four years later, and an additional 21%
earned a degree in two more years, for a total of 56% of students earning a degree within six
years of entering college (Knapp, Kelly-Reid, & Whitmore, 2006). Can this lack of success
be equated with the lack of college readiness, thus increasing the need for a student to take
one or more remedial courses?
Bailey, Jong, and Cho (2010) report that many students assigned to take remedial
courses upon college entrance drop out before completing the sequence that allows them to
enroll in college-level, credit-bearing courses. They also suggest that remedial education is
not achieving its intended purpose of improving outcomes for unprepared students, thus
exacerbating the need to increase the college readiness of students in an effort to avoid
remedial course enrollment.
The need to take a remedial course for students enrolling in a two-year or less
university is even greater. The National Center for Public Policy and Higher Education and
Southern Regional Education Board (2010) noted that upwards of 75% of incoming
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community college students require some type of remedial course in English and/or
mathematics, while Jaggers and Stacey (2014) place that number closer to 68%. Further
research from the Community College Survey of Student Engagement ([CCSSE], 2015)
concluded students who are academically unprepared for college-level coursework are at a
higher risk of not completing a college degree, but there seems to be improvement over the
last decade. Bailey et al.’s (2010) research concluded only 16% of students who were
required to take multiple remedial math courses completed the course sequence within three
years, and fewer than 10% ever passed a college-level math course within this same time
frame.
A key part in the mission of community colleges across the nation has been increasing
access to postsecondary education. Although access has increased, success rates in terms of
degree completion have fallen below 50% (Obama, 2009a). In order to alter this trend, the
Obama administration introduced the American Graduation Initiative to reform and
strengthen the mission of community colleges. The purpose of this initiative was to build on
the current strengths of community colleges while increasing their effectiveness by figuring
out what does and doesn’t work, modernizing facilities, increasing graduation rates, and
expanding and creating new online learning opportunities.
The gap between a student’s high school experiences and college expectations is one
of the major reasons that researchers suggest students struggle in college. Many first-year
college students find their courses to be very different from their high school courses (Conley,
Aspengren, Stout, & Veach, 2006). Expectations of college instructors can be very different
than high school instructors. For example, college students are expected to draw inferences,
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interpret results, analyze conflicting documents, support arguments with evidence, solve
complex problems that have no obvious answer, draw conclusions, offer explanations,
conduct research, and think more deeply about what they are being taught (National Research
Council, 2002). The National Research Council (2002) concludes that students who
participate in courses that emphasize higher-order learning are more likely to apply what they
learned to practical problems, analyze ideas and experiences, evaluate information from other
sources, and form new ideas by synthesizing various pieces of information. Engaging in these
types of practices allows students to gain knowledge beyond a basic understanding.
According to the National Survey of Student Engagement (2013), the vast majority of firstyear college students associated higher-order learning with how challenged they were in a
particular course. The pace of courses can also differ, with college courses covering material
at a faster rate. Students often are required to read several books in the same amount of time
that it took them to read only one book in high school.
High schools across the country have turned to the AP Program as a method to
increase the rigor of the curriculum, and thus produce more college-ready students. Much of
the research in the 1970s and 1980s was done during a period when AP was reserved for the
very best and brightest students. Since the explosion of AP enrollment in the 1990s, very
little research has been done in connecting the completion of AP courses in high school with
the need to take remedial courses in college. According to Klopfenstein and Thomas (2005),
researchers have rarely structured their studies to determine the degree to which AP courses
awarded added benefits to students that complete them by saying that “the existing empirical
evidence regarding the benefits of AP experience is questionable” (p. 5). They go on to report
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that the majority of the research done either lacks or does not include sufficient control of
other variables that may affect college readiness. These studies can overestimate the effects
of AP courses while not taking into account such factors as coming from privileged homes or
attending high schools that stress college preparation.
In an effort to help increase the number of college-ready students, Conley (2007)
suggests four strategies. The first strategy is to help students become more familiar with
college. For example, students should be taught how to apply for college, how to apply for
financial aid, and other skills associated with entering postsecondary education. The three
remaining strategies can be directly linked to elements of the AP Program. First, Conley
suggests that high school curriculum and instruction should be aligned with college
expectations. Second, high school courses should have high-quality, well-developed syllabi.
Third, important knowledge and skills that are currently missing from high school courses
need to be identified and added into high school courses. Because AP courses and
examinations are developed in a partnership between high school teachers and college
professors and mirror the content of a college introductory course, it can be argued that the
AP Program is a match for all three of Conley’s suggestions. This study seeks to determine if
completing Advanced Placement courses in high school has a relationship to a student’s
college readiness as defined by the need to take remedial courses upon enrolling in college.
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Theoretical Framework
Conley’s College Readiness Theory
The conceptual framework for this study is based upon David Conley’s (2007)
College Readiness Theory. The meaning of the term “college ready” has been debated over
the years. In 2003, Conley set out to produce a definition for college readiness that could
become universal in the academic world. His goal was to answer the seemingly simple
question of what knowledge a student must have to be successful in an entry-level college
course. Over a two-year period, Conley (2003), working with others, was able to gather
information from surveys and interviews that led to the development of college readiness
standards. Conley also identified a common thread in his research: the importance of a
student’s habits of mind. This includes the areas of critical thinking, analytical thinking and
problem solving, and an inquisitive nature.
Conley (2007) further refined these standards to create a multi-dimensional model of
college readiness. Included in this model are cognitive and noncognitive skills that are
identified as necessary for a student to succeed in college. The cognitive skills, or key
cognitive strategies as Conley refers to them, are the habits of mind previously referred to.
These are practiced behaviors developed over time that become habit forming (Costa &
Kallick, 2008). It is these habits of mind that are precisely what educators believe the AP
Program brings to high school students.
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Purpose Statement
The purpose of this study is to determine if completion of Advanced Placement
courses has a relationship to college readiness as defined by enrolling in a postsecondary
remedial course. According to Klopfenstein and Thomas (2005), “the effectiveness of the AP
Program at improving early college outcomes has not been rigorously tested” (p. 2). This
study uses data from the National Center of Educational Statistics (NCES) Educational
Longitudinal Study of 2002 (ELS:2002) to attempt to determine the existence of a relationship
between completing one or more AP courses and college readiness as defined by enrolling in
a postsecondary remedial course.
Research Questions
The purpose of this study is to determine if completion of Advanced Placement
courses has a relationship to enrolling in remedial courses in the first year of college, an
indicator of college readiness. This study seeks to examine the following research questions:
1. Is completion of AP courses in high school related to a student’s college readiness?
a. Is completion of one or more AP Carnegie units in high school related to
enrolling in a postsecondary remedial course?
b. Is the amount of AP Carnegie units completed by a student in high school
related to enrolling in a postsecondary remedial course?
2. Do other student characteristics have any moderating effect on the relationship
between completion of one or more AP Carnegie units and college readiness as
defined by enrolling in a postsecondary remedial course?
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a. Does gender have a moderating effect on the relationship between completion
of one or more AP courses and college readiness?
b. Does race have a moderating effect on the relationship between completion of
one or more AP courses and college readiness?
c. Does socioeconomic status have a moderating effect on the relationship
between completion of one or more AP courses and college readiness?
d. Does motivation have a moderating effect on the relationship between
completion of one or more AP courses and college readiness?
e. Does high school GPA have a moderating effect on the relationship between
completion of one or more AP courses and college readiness?
3. Is the relationship between completion of AP Carnegie units and college readiness the
same for students who attend four-year universities and those who attend two-year
universities?
Much of the research already conducted leads to a research hypothesis that supports the
claim that AP courses help to produce a more college-ready student (Dougherty, Mellor, &
Jian, 2005; Hargrove, Godin & Dodd, 2008; Morgan & Maneckshana, 2000), and thus
completion of such courses should be negatively related to enrollment in remedial education
courses in the first year of college.
Null Hypotheses
The null hypotheses for this research study are:
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NH1: Completion of AP courses in high school is not related to a student’s college
readiness.
NH1a: Completion of one or more AP courses in high school is not related to
enrolling in a postsecondary remedial education course.
NH1b: The number of AP course Carnegie units completed by a high school student is
not related to enrolling in a postsecondary remedial course.
NH2: Other student characteristics have no moderating effects on the relationship
between completion of one or more AP Carnegie units and college readiness as
defined by enrolling in a postsecondary remedial course.
NH2a: Gender does not have a moderating effect on the relationship between
completing one or more AP courses and college readiness.
NH2b: Race does not have a moderating effect on the relationship between completing
one or more AP courses and college readiness.
NH2c: Socioeconomic status does not have a moderating effect on the relationship
between completing one or more AP courses and college readiness.
NH2d: Motivation does not have a moderating effect on the relationship between
completing one or more AP courses and college readiness.
NH2e: High school GPA does not have a moderating effect on the relationship
between completing one or more AP courses and college readiness.
NH3: There is no difference in the relationship between completion of AP Carnegie units
and college readiness between students who attend four-year universities and those
who attend two-year universities.
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Definition of Terms
The following terms are directly related to this study and will be used throughout the
research:
College readiness: The level of preparation a student needs to succeed without
remediation in credit-bearing coursework at the postsecondary level (Conley, 2007).
Remedial education: Instruction for students who are determined to be academically
unprepared for postsecondary education; usually not a credit-bearing course for first-year
college students (Charles A. Dana Center, 2012).
The College Board: A non-profit organization, founded in 1955, that, among other
things, designs and maintains college-level courses in a variety of subject areas for students to
complete while still in high school. The College Board also offers professional development
to high school teachers, helps universities to define policies on AP scores, and designs and
coordinates the administration of AP exams in May of each year (College Board, 2015).
Advanced Placement (AP) courses: College-level coursework designed for high
school level students. These courses are audited by the College Board to ensure the courses
satisfy the prescribed curriculum. Each course ends with an AP exam, provided to students at
a cost, which can provide college credit to the student. The test is scored on a scale of 1 to 5,
with scores of 3, 4, and 5 considered to be passing scores (College Board, 2015).
Carnegie unit: A system that awards academic credit to a student based upon the how
much time the student spends in direct contact with a classroom teacher. The standard
Carnegie unit is defined as 120 hours of contact time with an instructor, equating to 7,200
minutes of instructional time over the course of an academic year.
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AP-takers: Students who have completed at least one Advanced Placement course
during their four-year high school experience.
First-year students: A first-year student is considered any student who is enrolling in a
postsecondary institution for the first time with an end goal of receiving a degree.
Methodology
This research study uses a quantitative research methodology. Creswell (2014)
defines quantitative methodology as an investigation of a problem based upon testing a theory
comprised of variables, measured with numbers, and analyzed using statistical measures, to
determine if the predictive generalizations of the theory holds true.
This study uses data collected in the Educational Longitudinal Study of 2002
(ELS:2002), the fourth study of the Secondary Longitudinal Studies program conducted by
National Center for Educational Statistics (NCES). This survey was designed to monitor the
transition from high school to college and the workforce (Ingels et al., 2014). The survey
accumulated a national sample of students in the tenth grade during the spring of 2002. In
this first year of data collection, the base year, the students completed a survey related to their
attitudes and experiences. Additional information was collected from surveys given to
teachers, administrators, and parents in an effort to provide an inclusive portrait of the
environment and influences of high school students.
The first follow-up survey was given in 2004 when most students from the original
sample were seniors in high school. The goal of this survey was to record changes in high
school, early completion, dropout rates, and any other changes in student status. During this
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survey, the sample was freshened, meaning students who were seniors in 2004 but were not
included in the original survey in 2002 were given an opportunity for inclusion in the survey.
Thus, the sample of the first follow-up survey is representative of high school seniors in the
spring of 2004, although not all were members of the original sample in 2002 (Ingels et al.,
2014).
A second follow-up survey was completed in 2006. The purpose was to collect
information on colleges applied to, financial aid offers, enrollment in postsecondary
institutions, as well as employment status, earnings, living, and family situations. Surveys
were sent to students included in both of the first two survey waves. In addition, high school
transcript data were collected, which added courses completed, grades, attendance, and
course-taking patterns to the data set (Ingels et al., 2014).
A third follow-up study was completed in 2012. This final follow-up of ELS:2002
was designed to collect data pertaining to updates regarding high school completion status;
postsecondary information, including completion status, college experience information,
educational expectations, and educational finance; and current employment and income data
(Ingels et al., 2014).
These data collection efforts result in a data set with two main characteristics. First,
the data set is longitudinal, tracking students’ progression and performance from the high
school sophomore year through early adulthood, culminated by college completion and
workforce experiences. This allows data on student improvement and characteristics to be
measured and tied to later outcomes. Second, the data set is multilevel. Data concerning the
student, their school, and their home environment was collected from several sources,
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including parents, teachers, and administrators. This allows the data to provide a
comprehensive image of the students, their environment, and their resources.
The ELS:2002 contains information that is pertinent to this study, including the
student characteristics of gender, race, socioeconomic status, and student motivation. The
data from the restricted-use transcript study includes information on students’ AP coursetaking patterns and high school GPA, and the second follow-up study contains information on
type of postsecondary institution attended and remedial coursework taken at these institutions
(NCES, 2005).
Other variables contained in ELS:2002 represent key areas of Conley’s (2007) model
of college readiness. A student’s enrollment in a remedial course in college is used to mimic
college readiness, as, according to Conley’s definition of college readiness, a college-ready
student should not have to take such a course. Predictor variables include high school grade
point average and the amount of AP Carnegie units a student has completed during high
school, a variable derived from using data in the student transcript survey. Both of these
variables relate to Conley’s idea of habits of mind. The data also contain a variable that
pertains to student motivation, a key noncognitive component in Conley’s model. Finally,
demographic variables, such as race, gender, and socioeconomic status are included in an
effort to determine whether or not these variables have any moderating effect on the
relationship between completion of AP courses and enrollment in remedial college courses.
A quantitative analysis was used to examine the data. First, the data necessary for this
study was extricated from the ELS:2002 data obtained through a restricted-use agreement
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with NCES. Next, these data were screened for outliers, and any necessary adjustments were
made.
Once any adjustments were completed, an assessment for multicollinearity among the
independent variables was performed. Pearson correlation coefficients among predictors and
variance inflation factor (VIF) values were used to determine if multicollinearity is
unacceptably high. If so, these variables were combined into a new variable and the analysis
was repeated. This process continued until no multicollinearity existed.
The second phase of data analysis attempted to fit a generalized multilevel linear
model using the data from phase one above to answer RQ1a and RQ1b. Next, new
moderating variables were constructed as the cross product between the binary indicator of
AP course completion and each of the indicated demographic variables. These were used to
build models using the same process in RQ1a and RQ1b to answer RQ2. Finally, to address
RQ3, a two-level general hierarchical linear model was fitted to address the effect of type of
postsecondary institution attended on the relationship between AP completion and college
readiness.
Significance of Study
The results of this study have significance to several different groups, including high
school students, high school teachers, high school administrators, and state policy makers.
These findings provide each of these groups information to be used when making decisions
regarding AP Programs. Specifically, high school students will see a direct correlation to
whether or not completing one or more AP courses has a relationship on college readiness.
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Many of the previous studies have focused on the AP exam score as an indicator, and many
students shy away from taking the course because of the culminating exam (Dougherty et al.,
2005; Hargrove et al., 2008; Morgan & Maneckshana, 2000). The findings of this study
inform them on whether or not completion of the course alone can provide positive future
benefits.
Teachers can use the results of this study to inform curriculum decisions within their
schools. Is an open enrollment AP policy warranted based upon the findings? If so, how
important is course sequence and student preparation for AP courses? Findings from this
study can also be used to guide teachers in future professional development activities.
High school administrators and school boards are charged with determining what
classes are to be offered that can best prepare students for postsecondary education, as well as
how these classes would be funded. Findings from this study can help guide administrators
and school boards towards these answers. Administrators and school boards in schools with
high populations of minority or low-income students may be able to use findings from the
research to determine if AP might be helpful for their student populations.
Finally, state policy makers can use this information to determine if Advanced
Placement Incentive Programs (APIP) are appropriate for their states. The three general types
of incentive programs currently used involve financial incentives, accountability incentives,
and scholarship incentives (Holstead, Spradin, McGillivray, & Burroughs, 2010). Each of
these incentives usually involves completion of the AP exam by the student, not enrollment in
the course itself. Findings from this study may provide information for policy makers to
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expand these programs based upon the number of AP courses a student completes in high
school.
Organization of Study
Chapter 1 provided a brief overview of college readiness, the Advanced Placement
Program, and the need for remedial coursework upon entrance to college. The rapid increase
in the number of students enrolling in AP courses due to a change in the focus of the AP
Program, allowing access to all students, requires a study of the effectiveness of the program
in preparing students for college. An overview of the conceptual framework, a statement of
the problem, research questions, and an overview of the methodology being used have also
been included in this chapter. Chapter 2 provides a review of the literature related to the topic
of this study. Chapter 3 describes the research design and data collection methods, Chapter 4
discusses the data analysis and findings, and Chapter 5 provides further discussion of the
implications of the findings of this study.

CHAPTER 2
LITERATURE REVIEW
Across the United States, students are increasingly graduating from high school
unprepared for being successful in college (Jackson, 2009). It is estimated that only 32% of
high school graduates are academically prepared for college (Greene & Winters, 2005). When
factoring in Black and Hispanic students (20% and 16% respectively), the societal disparities
can be clearly seen. Conley (2003) believes that high school graduation does not necessarily
equate to being prepared for postsecondary education, but rather a student has completed a
prescribed set of courses. Equating college readiness with high school graduation is difficult,
as there are no set standards, either locally or nationally, that determine what a student needs
to graduate.
Because of this lack of preparedness, remedial education becomes a reality for far too
many students. Some studies have estimated that only 10% of entering high school students
graduate college without the need to enroll in at least one remedial course in college
(Wimberly & Noeth, 2005). In 2001, nearly one-third of all first-year students were required
to enroll in a remedial course (Bettinger & Long, 2009). The statistics are far graver for those
entering community colleges, as Jaggers and Stacey (2014) estimates that upwards of 68% of
community college students require some form of remedial education. Such statistics make a

22
clear argument that students must be better prepared for postsecondary education by
improving their college.
Educators across the country have struggled to find a solution to this problem. Many
have leaned on the research of Adelman (1999; 2006), who points out that the strongest
indicator of college success is completing a rigorous curriculum in high school. Still, there is
no clear definition of the make-up of such a curriculum. In response, educators have turned to
the AP Program, which was designed to mimic the rigors of an introductory college course.
Once reserved for only the best and brightest high school students, enrollment in AP courses
has expanded tremendously over recent years, allowing access to any student wishing to be
better prepared for college (Schneider, 2009).
The issue of college readiness is complex and multidimensional, involving several
promoting and inhibiting factors (Dounay, 2006). To determine whether AP course
completion is an indicator of college readiness, it is important to understand how college
readiness is defined and assessed. Further, this definition should include key components that
contribute to college readiness and an assessment of the effectiveness of typical measures
used to predict college readiness.
The purpose of this study is to determine if completion of AP courses has a
relationship to enrolling in remedial courses in the first year of college, an indicator of college
readiness. An understanding of current research on college readiness, variables commonly
used to predict and assess college readiness, as well as a description the AP Program serve to
contextualize the purpose and significance of this study. In order to do so, this chapter
clarifies the current state of college readiness in the United States, provides an overview of
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academic rigor and the AP program, and identifies and describes variables that are commonly
used when discussing a student’s college readiness.
Theoretical Framework
Conley’s College Readiness Theory
In 2003, David Conley highlighted issues related to the difficulty of defining college
readiness. Conley (2003) was a contributor to the project Understanding College Success,
sponsored by the Association of American Universities (AAU) and the Pew Charitable Trusts.
The goal of the project was to answer one question: “What must students know and be able to
do in order to succeed in entry-level university courses?” (Conley, 2003, p. 8). College
admission requirements only hint at the expectations of students once they reach college, and
individual high schools or districts have their own definition of college readiness reflected in
their curriculum. Conley surveyed over 400 faculty members from 20 research universities,
all members of the AAU, over a two-year period, asking them to identify the knowledge and
skills that are necessary for a student to succeed in an entry-level college course. This
resulted in the development of a set of college readiness standards that was the first of its
kind, listing specific objectives and content knowledge in the areas of English, mathematics,
natural sciences, social sciences, world languages, and the arts.
Results of this survey reinforced Conley’s (2003) conclusion that the development of
academic skills is an important area necessary for college success. A student must master the
skills necessary to understand material and complete tasks successfully. Academic skills
include strategies that go beyond the simple tasks of reading and completing homework.
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Rather, this skill set includes time management, preparing for and taking examinations, taking
notes, and communicating with professors and advisors (Robbins et al., 2004). Conley (2007)
expands this list to include the ability to participate in a study group and recognize the
importance of study groups to success in specific areas. Further, he identifies specific
examples of time management techniques and habits, such as estimating and allocating the
correct amount of time to complete multiple tasks, using calendars and creating “to-do” lists
to organize studying into time chunks, locating and utilizing proper study areas, and
prioritizing study time in relation to non-academic tasks.
More importantly, a major theme appeared from survey results: the importance of a
student’s habits of mind developed in high school. These habits of mind include:
critical thinking, analytical thinking and problem solving; an inquisitive nature and
interest in taking advantage of what a research university has to offer; the willingness
to accept critical feedback and to adjust based on such feedback; openness to possible
failures from time to time; and the ability to and desire to cope with frustrating and
ambiguous learning tasks. (Conley, 2003, p. 8)
Using these early findings as a foundation, Conley (2007) established a multidimensional model of college readiness, including factors that are both internal and external
to the high school environment. His model contains the knowledge and skills students need
for college readiness. Each of these facets is to be explained in more detail that follows. One
must be careful not to take these facets in exclusivity of each other. Rather, these facets
interact with one another extensively, with the model providing a holistic approach of what it
means to be college ready.
In this model, Conley (2007) includes both cognitive and noncognitive skills that are
necessary for students to succeed in postsecondary education. There has been a great deal of
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research into the measures of cognitive skills as measured by high school grade point average
(high school GPA), class rank, achievement tests, and academic preparation in core courses
(Adelman, 2006; Atkinson, 2001; Attewell & Domina, 2008; Brown & Conley, 2007). Even
so, researchers have continued efforts to expand the measures used to assess these cognitive
skills in hopes of better defining the skills needed to be successful in college. Conley puts
key cognitive strategies at the core of his model as the groundwork for students to build upon.
However, it is the inclusion of noncognitive skills that makes Conley’s (2007) model
unique. Spurred on by President Obama’s call for increasing the number of college educated
students in the United States, researchers have begun to look for measures of college
readiness that go beyond standardized testing, high school GPA, and class rank (Ramsey,
2008). These noncognitive measures have been defined by the Institute for Higher Education
Policy (IHEP) “as measures used to evaluate characteristics such as adjustment, motivation,
and student perceptions, but are not measureable using typical standardized tests” (Ramsey,
2008, P. 2). In Conley’s model, these noncognitive skills are embedded in the areas of
academic behaviors and contextual skills and awareness.
Key Cognitive Strategies.
In order to meet the intellectual demands of college, students must acquire requisite
skills and knowledge (Conley, 2007). Also referred to as habits of mind, key cognitive
strategies describe the “patterns of intellectual behavior that lead to the development of
cognitive strategies and capabilities necessary for college level work” (p. 13). These
intentional and practiced behaviors, developed over time, become a habitual way of carrying
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out intellectual activities (Costa & Kallick, 2008). Conley identifies the key cognitive skills
shown to be most closely related to college readiness as intellectual openness, inquisitiveness,
analysis, reasoning, interpretation, precision and accuracy, and problem-solving.
Key Content Areas
In order for the key cognitive strategies mentioned above to have a successful effect
on academic preparation, they must be combined with academic knowledge and skills from
content areas. Roderick, Nagaoka, and Coca (2009) believe that content knowledge and key
cognitive skills are the foundation for understanding academic disciplines and are specific to a
certain subject area. Mastery of academic knowledge, or core content knowledge (English,
mathematics, science, social science, foreign languages, and the arts), does not occur without
the development of academic skills.
Academic knowledge and academic skills are not the same, and Conley (2007) makes
sure to distinguish between the two. According to Conley, academic skills are not content
specific, but rather involve a student’s ability to write, reason systematically, and research
across disciplines. These areas are often identified as being important to college success, with
many researchers including these as part of their benchmarks for college success. For
instance, the American Diploma Project (Achieve, 2004) includes writing skills,
communication skills, and logical thinking skills as part of their readiness benchmarks for
English. These skills, however, are necessary for success across a number of academic
disciplines.
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Although college professors stress the importance of skills such as writing and
reasoning, research among college professors shows that students come to college least
prepared in these areas (Collier & Morgan, 2008). Conley believes that this is because of the
differences in expectations from high school to college in terms of academic engagement,
independent work, motivation, and intellectual development. High school students might be
asked to read one or two books and write two to four research papers over their four-year high
school career, being given long periods of time to complete. By contrast, college students
may be required to read eight to ten books and write several papers over a much shorter
period of time.
In 2003, Conley completed a three-year project that included over 400 faculty
members from 20 institutions to identify the skills and behaviors necessary for students to be
successful in entry-level courses. After several meetings, a list of these skills and behaviors
was identified, and became the basis for Conley’s (2007) definition of necessary core content
knowledge. Conley believes challenging content is the framework for developing thinking
skills and key cognitive strategies.
Academic Behaviors
Key academic behaviors consist of self-monitoring and self-study skills. A student’s
self-awareness, self-monitoring, and self-control are all behaviors that are necessary for
college success (Conley, 2007). These attributes tend to be more independent of a particular
content area, which differentiates them from key cognitive strategies.
Self-monitoring is a form of metacognition, the ability to think about how one is
thinking, and represents the ability of a student to independently navigate through a course
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and assess his or her competency in that subject matter. Students know what their strengths
and weaknesses are as learners (van Kraayenoord, 2010). Other self-monitoring behaviors
include identifying what worked and what didn’t in a particular task, the ability to persist
when facing an ambiguous or difficult task, the ability to identify and employ a range of
learning strategies, and the ability to transfer learning to unfamiliar tasks (Conley, 2007).
Contextual Skills and Awareness
This area includes the acquisition of information necessary to understand how to apply
for college admission and financial aid, as well as how to navigate within a collegiate system.
Entrance requirements, tuition costs, placement tests and requirements, and the challenge
level of collegiate courses are all areas of college knowledge that can lead to an increase in a
student’s college readiness (Lundell, Higbee, Hipp, & Copeland, 2004). Conley (2007)
believes that admissions requirements are extremely complicated, and students often lack the
understanding of their importance until it is too late. Many institutions have specific
requirements that are not easily known to students, and students must know how to access this
information in order to apply successfully. Financial aid options are also often unknown or
misunderstood, especially by those students that are in most need of such support (Conley,
2007).
Incorporating these four facets, Conley (2007) offers a list of knowledge, skills, and
attributes a student should possess to be successful in an entry-level college course in a
variety of disciplines. According to this list, a student’s level of college readiness would be
measured by
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•

the degree to which the student can demonstrate consistent intellectual growth and
development over four years of high school;

•

a deep understanding of and application of key foundational ideas and concepts from
the core academic subjects;

•

a strong grounding in the knowledge base that underlies key concepts of the core
academic disciplines;

•

an ability to identify key intellectual and cognitive skills and capabilities that can be
broadly generalized as the ability to think;

•

possess reading and writing skills and strategies sufficient to process the full range of
textual materials commonly encountered in entry-level college courses, and to respond
successfully to the written assignments commonly required in such courses;

•

a mastery of key concepts and ways of thinking found in one or more scientific
disciplines sufficient to succeed in at least one introductory-level college course;

•

comfort with a range of numeric concepts and principles sufficient to take at least one
introductory-level college course that could conceivably lead toward a major that
requires additional proficiency in mathematics;

•

an ability to accept critical feedback including critiques of written work submitted or
an argument presented in class (Conley, 2007).

Summarizing his position, Conley develops an operational definition of college readiness as
“the level of preparation a student needs in order to enroll and succeed – without remediation
– in a credit-bearing general course at a post-secondary institution that offers a baccalaureate
degree or transfer to a baccalaureate program” (p. 5).
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Many researchers, including Adelman (1999, 2006) and Conley (2007), believe that
college readiness cannot be obtained unless a student is taking an academically rigorous
program. Some states have made policy changes to graduation requirements, but these
changes do not necessarily result in a more rigorous and challenging curriculum (Dounay,
2006). Dounay (2006) believes that improving rigor in curriculum requires developing
dynamic and efficient assessment systems and ensuring teachers have resources and
professional development to create challenging learning environments. The next section
reviews and summarizes the literature regarding academic rigor.
Academic Rigor
Educational leaders have long questioned whether the high school curriculum is
rigorous enough to prepare students for postsecondary education. In a speech to the Hispanic
Chamber of Commerce in March 2009, President Barak Obama stated, “It is time to expect
more from our students. It is time to give all Americans a complete and competitive
education from the cradle up through a career” (Obama, 2009b). The movement for
developing common core standards, meant to include rigorous content and application of
knowledge through higher order thinking skills, has been jointly undertaken by
representatives of 48 states and Washington, DC. The concept of rigor has become a focus of
the national educational agenda.
Education experts disagree on what constitutes rigor and a rigorous curriculum. The
National High School Alliance (2006) defines rigor as “an educational experience that leads
to a common outcome – that all students are well-prepared for postsecondary education,
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career, and civic life” (p. 1). Further, it states that rigor is can be achieved through alignment
of high school requirements with college expectations and increased student achievement
through high-level content and instruction.
It is difficult to find consensus about what rigor entails. Dictionary definitions refer to
rigor as strictness or severity, but academic rigor is often referred to using phrases such as
challenging content and competitive curriculum. Educators and researchers have defined
academic rigor in several different ways:
•

ACT defines rigor is the need for high school core courses to focus on essential
knowledge and skills that are crucial for success in postsecondary education (ACT,
2007).

•

The MDRC defines rigor as “a demanding yet accessible curriculum that engenders
critical-thinking skills as well as content knowledge” (Quint, Thompson, & Bald,
2008, p. 38).

•

Former Atlanta School Superintendent Beverly Hall states that rigor means that
students should “raise questions, think, reason, solve problems, and reflect”
(Hechinger Institute, 2009, p. 4).

•

Michigan State University Professor William Schmidt states that a rigorous
curriculum is “focused, coherent, and appropriately challenging” (Hechinger Institute,
2009, p. 3).
Adelman (2006) offers a more specific definition, but uses the term “academic

intensity” rather than rigor. According to Adelman, the academic intensity of a student’s high
school courses is the best predictor of whether or not a student will complete a bachelor’s
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degree, having a much greater effect than variables such as class rank, grade point average,
and test scores. For the purposes of his study, Adelman defined the minimum level of
academic intensity for success as a course of study that includes a minimum of
•

3.75 years of English; 3.75 years of mathematics, reaching at least a level of
trigonometry;

•

2.5 years of science or 2.0 years or more of laboratory science (biology, chemistry,
and physics);

•

2.0 years of foreign languages;

•

2.0 years of history and/or social sciences;

•

one Advanced Placement course;

•

and no remedial English or mathematics courses.
State and local agencies have also attempted to define rigor, with the most notable

effort being the Common Core State Standards Initiative. This is a state led effort coordinated
by the National Governors Association Center for Best Practices (NGA Center) and the
Council of Chief State School Officers (CCSSO). In June 2010, learning standards for
elementary and secondary students were developed in order to provide a clear understanding
of what is needed to insure a student’s college readiness. These standards are aligned with
college and work expectations, and include rigorous content and application of knowledge
through higher order thinking skills (Common Core State Standards Intitiative, 2010).
As academic rigor has been difficult to define consistently, few scales have been
developed to measure it. One recent attempt was a study done for the College Board. In this
study, Wyatt, Wiley, Camara, and Proestler (2011) used results from the SAT higher
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education validity (HEV) sample to develop an index for academic rigor (ARI). They then
looked at the first-year college grade point averages (FYGPA) of students and compared these
to the student’s position on the ARI. The results of the study indicated that ARI was
positively related to measures of high school achievement and college enrollment and
performance, suggesting that rigor plays an important role in student preparation for collegelevel work (Wyatt et al., 2011).
Strategies used to increase rigor in schools may not be available to all students. The
United States Department of Education’s Office of Civil Rights (United States Department of
Education, 2014) recently reported that between 10-25% of high schools nationwide do not
offer more than one of the core courses in a typical sequence of high school math and science,
a key component included in SAT predictors of college readiness. This same report found a
large disparity in the number of schools that offered AP courses, as a large number of schools
lack the funding and capacity to offer such courses. Overall, 67% of U.S. high schools offer
AP courses, meaning that one-third of all students nationwide have no access to these highly
challenging courses (Waits, Setzer, & Lewis, 2005).
Researchers have questioned whether the rigor of high-level courses is consistent
throughout high schools in the U.S. For example, there is no requirement for a math course in
one district to be similar in content to that of a similar-named course in another district.
Adelman (1999) found the content of many schools’ Algebra II course to be closer to
standards for Algebra I. Data from the state level has also raised concerns about course
content. The National Center for Accountability examined transcripts and test scores and
found that 60% of low-income students in Texas who had completed a sequence of Algebra I,
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Geometry, and Algebra II had failed the state math test, which only covers topics in Algebra I
(Dougherty, Mellor, & Jian, 2006). This underscores how inconsistencies in course content
can lead to inadequate preparation of students as they attempt to access the next step in their
education or training for a career.
Such wide variability in high school course offerings combined with research data
reveals a significant number of high school graduates are unprepared for college and supports
the need to increase rigor in the high school curriculum. One of the strategies used to increase
and promote a rigorous curriculum in high school has been the expansion of the AP Program.
The Advanced Placement Program
The Advanced Placement Program has been recognized for several decades as the
highest degree of academic rigor available for high school students. In fact, AP was
developed by the College Board with the purpose of better preparing students for the
academic rigor of college courses. According to the Center for College Readiness at Rice
University (2011), the AP Program is the national standard for academic rigor and college
readiness, best preparing students for postsecondary success. Aligning high school standards
with college expectations is a crucial step in providing a solid academic foundation needed by
students to succeed in college. Participation in AP courses aids in the measurement of
academic achievement and academic behaviors, leading to workplace and scholastic skills
that are required for a successful transition from high school to college.
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The History and Growth of the AP Program
The AP Program was created in 1955 as a fusion of two projects that were taking
place simultaneously. The Ford Foundation created the Fund for the Advancement of
Education, a project focused on addressing the problem of academically able students having
to repeat courses in college that had already been taken as a high school student (Lacy, 2010;
Santoli, 2002). The second project, funded by the Carnegie Foundation, brought together
high school teachers, professors, and representatives of the Educational Testing Service (ETS)
to develop high school course outlines, syllabi, and tests that would mimic those of a firstyear college course (Santoli, 2002). According to Santoli (2002), the driving forces behind
this program were the capability of high school students to perform college-level work and
the desire of high schools to offer college-level courses. In essence, these were programs
developed for the academically elite. The first tests were taken in 1954, and the program was
officially taken over by the College Board the following year.
The initial results of the program were positive. Of the students in the first group to
take the tests in 1954, 32% finished in the top one-sixth of their college class at the end of
their freshmen year. Only 3% were found to be in the bottom one-sixth of their class
(Rothschild, 1999). In order to receive college credit for the exam score, a student had to take
an advanced course in the same subject during freshmen year of college and receive a grade
of A or B. This practice changed in the early 1960s to give credit based solely upon the test
results, and by 1965 AP was established in the national landscape of education. There was
support from the national press, attendance at AP teachers’ conferences began to skyrocket,
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and publications on education were endorsing the program. In his book Slums and Suburbs,
Conant (1961) wrote,
The success of the Advanced Placement Program in the last few years is one of the
most encouraging signs of real improvement in our educational system….To my mind,
every high school ought to strive to provide the opportunity for Advanced Placement
in at least one subject, no matter how few candidates there may be. (p. 7)
In the early 1970s, the growth rate of the AP Program slowed, as the year 1973 saw
the only decline in the number of tests taken in the history of the program (College Board,
2012). This trend shifted in 1975, as both the total number of schools participating in AP and
the total number of AP courses rose by 13% (College Board, 2012). Towards the end of the
1970s, the number of AP examinations taken began to rise rapidly. One possible cause for
this sudden rise was a change in schools’ implementation of the program. Once thought to be
a program reserved for only the best high school seniors, schools began allowing
underclassmen access to AP courses.
The mid-1980s saw another spike in the growth of AP. While national criticism of
education came in 1983 with the publication of A Nation at Risk and High School; A Report
on Secondary Education in America, AP was being viewed as a solution by providing a
rigorous curriculum needed to prepare students for a global society. The elitist stature of
students taking the test was beginning to erode, and more students of low socioeconomic
status, as well as students in rural areas, began taking AP courses and exams. In 1976, then
College Board President Sidney Marland touted AP as an effective tool for serving gifted but
socially disadvantaged students (Rothschild, 1999). Students and parents were beginning to
believe in the academic and economic advantages of AP, and the program was in a period of
extreme growth.
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In the late 1980s and early 1990s, colleges and universities, including highly selective
institutions, began to place a greater emphasis on student enrollment in AP courses as a basis
for admission (Geisler & Santelices, 2004). In 2002, Breland, Maxey, Gernand, Cumming,
and Trapani surveyed admissions professionals on the importance of various factors
considered in admission decisions over the years 1979, 1985, 1992, and 2002. The factors of
AP course enrollment, AP course grades, and AP exam grades (scores) were added to the
survey in 2000. Using a scale of 1 = not considered to 5 = the single most important factor,
Breland et al. (2002) discovered that, among public institutions, AP course grades had a mean
importance of 2.2 and AP exam scores had a mean importance of 1.8. These means were
slightly higher at private institutions. This trend in admissions practice was troubling to some
because admission decisions were being made irrespective of the performance of students on
the AP exam (Klopfenstein & Thomas, 2009). Because of this newfound importance of a
high school transcript loaded with AP courses, enrollment in AP courses began to
significantly increase.
This growth continued through the next two decades. Over half of the high schools in
the nation were participating in the AP Program by the mid-1990s (College Board, 2012). In
a survey of college admissions counselors conducted in 1991, 58% reported that it was
becoming more difficult for a student to be admitted without AP or honors coursework (Herr,
1991). State legislatures became involved in promoting the AP Program by providing
incentives to teachers, students, and districts. Several states began awarding cash bonuses to
AP teachers based upon their students’ scores, while others provided additional funding to
school districts (Dounay, 2000, 2007). Enrollment in the AP Program once again increased at
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a rapid pace, with the College Board reporting 1,845,006 students took 3,213,225 exams in
2010. This represented a 9% increase in the number of students taking an exam and a 10%
increase in the numbers of exams taken from the previous year (College Board, 2012).
This acceleration of AP participation raised concern regarding the equity of
opportunity for low-income and minority students, as well as students located in rural and
urban areas (College Board, 2002; ACT, 2005). Research has shown that schools serving
low-income students offer fewer AP courses that do schools in other communities (Dougherty
et al., 2006; Zarate & Pachon, 2006). Additionally, suburban schools offering AP courses far
outnumber those in rural and urban areas (NCES, 2005). In response to this, the College
Board began to emphasize its belief that all students should have the right to take AP courses
if they so choose, and high schools should not limit AP enrollments based upon prerequisites
such as teacher recommendation, GPA, and class rank (College Board, 2002). In 2002, the
College Board released the following equity policy statement:
The College Board and the Advanced Placement Program encourage teachers, AP
Coordinators, and school administrators to make equitable access a guiding principle
for their AP Programs. The College Board is committed to the principle that all
students deserve an opportunity to participate in rigorous and academically
challenging courses and programs. All students who are willing to accept a challenge
of a rigorous academic curriculum should be considered for admission to AP courses.
The Board encourages the elimination of barriers that restrict access to AP courses for
students of ethnic, racial, and socioeconomic groups that have been traditionally
under-represented in the AP Program. Schools should make every effort to ensure that
their AP classes reflect the diversity of their student population. (p. ii)
As a result of this policy shift, the AP Program began to see an even more dramatic
increase in the number of students enrolled in recent years. In the period from 2000 to 2010,
the number of schools participating in the AP Program rose 35%, the number of students
enrolled in AP courses grew 140%, and the number of exams taken increased 153% (College
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Board, 2011). This rapid growth has led some to question whether or not the rigor of the
program has been diminished, as schools face the problem of accommodating this request for
AP participation with an unprepared teaching staff and unprepared students (Mollison, 2006).
Many teachers express concerns about watering down the curriculum in order to
accommodate these unprepared students. At issue is the declining percentage of passing AP
exam scores over this same period, lending evidence to critiques that the program has grown
too quickly and is losing its status as a highly rigorous curriculum (Banchero, 2011; Ewers,
2005). The number of students receiving a score of 3 or higher on an AP exam, the score
considered to be a passing grade, during the period of 2000-2010 declined from 64% to 58%
(College Board, 2011).
In response to these criticisms, the College Board announced that it would require
audits of each course syllabus of any AP course given at a high school. These audits would
be conducted by college professors, with syllabi to be submitted and evaluated to ensure
similarity in pacing and content with rubrics established by a team of high school and college
professors for each AP subject (Geiser, 2008). According to the College Board (2014)
website, the course audit “gives colleges and universities the confidence that AP courses are
designed to meet the same clearly articulated college-level criteria across high schools.” Of
the 146,000 syllabi submitted in 2007-2008, the first year of the audit, 67% received an
immediate pass. Thirty-three percent of syllabi on which the college professors had questions
were returned to teachers to be reworked. Upon being resubmitted, many of the rejected
syllabi were approved, resulting in a pass rate of 93% of all syllabi submitted (Geiser, 2008).
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The audit also serves to address concerns amongst colleges that student performance
in AP classes is often not correlated to with their performance on the end-of-the-year exam.
Hallett and Venegas (2011) conducted research in urban schools, and found students’ grades
in AP courses were significantly higher than scores on the AP exam. This lends credence to
the argument that many unprepared students who enroll in the courses experience success in
terms of a grade, yet still are not mastering the skills or content necessary to be college ready.
Measuring Success of the AP Program
The existence of literature that directly links college readiness with participation in the
AP Program is not plentiful in terms of required remediation upon entrance to college. The
majority of the literature regarding the success of the AP Program focuses on graduation rates,
retention, and first-year college GPA, not on enrolling and succeeding in a first-year college
course without requiring remediation. However, several links can be made to suggest that AP
provides the necessary rigor for a student to be college ready. A review of research on AP
helps to solidify these links.
The National Center for Educational Accountability stated that, regardless of a
student’s academic ability,
A number of prior research analyses have established a predictive relationship at the
individual student level between Advanced Placement and college readiness and
success measures. The willingness of a student to enroll in an AP course and take the
AP exam conveys information about the student that predicts that the student is more
likely to graduate from college. (Dougherty et al., 2005, p. 6)
The idea of employing college graduation rates to define success is commonplace in studies
done on AP. For example, Morgan and Maneckshana (2000) found the majority of AP exam
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takers complete a bachelor’s degree in four years. Another study done by Dougherty et al.
(2005) followed a cohort of students that graduated high school in 1998 and went on to attend
any Texas public college, including two-year institutions. After analyzing graduation rate
data from the cohort, the researchers concluded, “The percent of a school’s students who take
and pass AP exams is the best AP-related indicator of whether the school is preparing
increasing percentages of its students to graduate from college” (p. 13). Although these
results are similar to what many have found, researchers in this study were only able to
control for some, but not all, of the pre-existing student and school characteristics that may
allow AP students to graduate from college at a higher rate. The researchers accessed
information on student demographic characteristics and prior test scores, and thus were able
to control for these variables. They were not able to control for noncognitive differences in
students, such as motivational levels, which may have affected graduation rates.
In a research report done for the College Board, Hargrove et al. (2008) performed a
longitudinal study of five cohorts of Texas public high school graduates in the years from
1998-2002. In this study, Hargrove et al. compared results of AP and non-AP students in
several areas including cumulative college grade point average, grades in subsequent courses
after an introductory course, cumulative credits earned, and degree completion. Through their
analysis of these variables, Hargrove et al. concluded, “Students who successfully participated
in one or more AP courses significantly outperformed their non-AP peers” (p. 1). This study
differed from others by analyzing not only graduation rates, but also college GPAs and
number of credits earned. Hargrove et al. were also able to control for variables such as
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differences in noncognitive factors including student abilities (using SAT scores) and
demographic factors, such as family income.
Geiser and Santelices (2004) studied the relationship between the number of AP and
honors courses taken in high school and second-year collegiate GPA. The researchers used
quantitative measures to analyze data, and concluded that there was a positive correlation
between enrolling in more AP courses and earning a higher GPA. However, the researchers
found that this effect was lessened when other predictors, such as high school GPA and
parents’ education, were included in the regression analysis. Further, Camara and
Michaelides (2005) were unable to replicate the regression model used in Geiser and
Santelices’ study, raising concerns about its conclusions.
Another analysis of AP versus non-AP student performance was done by Dodd,
Fitzpatrick, DeAyala, and Jennings (2002). In this study, the grades of AP students who
placed out of the first college course in a sequence were compared to those of non-AP
students who took the introductory course prior to the subsequent course. Data were collected
from four different entering classes at a large university. Analysis showed that the grades of
the AP students were the same or higher than those of the non-AP students (Dodd et al.,
2002). As in similar studies, this study did not account for any of the controlling variables,
such as student motivation levels.
Proponents of AP point to such studies as proof that the curriculum is having the
desired effect on high school rigor needed to increase college readiness. They have further
praised the AP Program as the best type of educational reform because of its high
expectations for student achievement. While speaking at a national conference in Washington
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D.C., then-U.S. Secretary of Education Rod Paige (2004) stated, “Advanced Placement
courses have become the hallmark of excellence in this country. These courses are a mark of
distinction” (p. 36). There is, however, a growing group of researchers who refute these
claims, citing the fact that many of these studies are funded or promoted by the College Board
itself. Others believe that the College Board, started as a non-profit organization, has shifted
priorities from focusing on a program that provides a smooth transition for students from high
school to college to one that generates revenue. Figures from the College Board’s financial
filings support this claim, as the College Board showed a surplus of $55.1 million in 2006
(Lacy, 2010).
The Value of the AP Program
Several researchers have questioned the validity of reports of the positive effect of AP
on students’ future success. For example, Sadler and Sonnert (2010) believe the most serious
weakness of many of these studies is the lack of adequate attention paid to controlling
variables they deem can affect student performance. They point to the rigor of the high
school science course, the SAT math score, and the level of high school math completed as
variables that have all been shown to have an effect on college success, but are rarely included
in studies on the effectiveness of AP (Sadler & Tai, 2007). Klopfenstein and Thomas (2005)
believe that “prior research on the predictive power of AP course experience on college
success is not compelling” (p. 5). Many of the studies done by the College Board and the
Educational Testing Service (ETS), the administrator of AP exams, are insufficient in their
efforts in isolating the independent impact of the AP Program.
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Some research suggests that students who have increasingly enrolled in AP courses
have not displayed the resultant success in college to a similar degree that students a
generation ago had displayed. Attewell and Domina (2008) found that as enrollment in
advanced courses became more popular with high school students, the positive impact on
graduation rates from college declined. This led Attewell and Domina to conclude that as
more and more students take challenging courses such as AP, the value of those courses
declines.
As previously stated, many high schools have invested in the AP Program in response
to the call to increase rigor, and thus increase students’ college readiness. The next section
examines the literature involving college readiness and the variables that affect it.
College Readiness
Measuring college readiness for students has become more difficult in recent years,
partly because of the varying definitions for college readiness. The objective of any college
admission process is to attract and admit students who have shown previous academic success
and a promise to succeed. Yet, as seen through differences in admission policies, there is no
agreement as to the attributes that lead to future success. While researchers might agree that
taking the appropriate courses, getting good grades, and scoring well on standardized tests are
strong predictors of college readiness, there is growing evidence that suggests that other
attributes exist and must be possessed by a student in order to be deemed college ready.
Because defining college readiness has been so problematic, measuring variables that
may affect college readiness becomes an even more difficult task. Traditionally, this has been
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done strictly through the use of cognitive factors, such as high school GPAs and standardized
test scores. The search for predictors of college readiness has been a research theme for quite
some time (Conley, 2007; Robbins et al., 2004). According to much of this research, college
readiness is strongly related to high school academic preparation as well as other factors, such
as family income and parents’ education (Kuh, Kinzie, Cruce, Shoup, & Gonyea, 2007).
The changes in defining college readiness have lead state and federal governments to
attempt to specify and measure student learning in public schools (Conley, 2003). Many
states now specify what students should know and how they should be assessed. As a result,
many researchers are trying to determine the variables that affect college readiness in an effort
to define standards (ACT, 2006; Adelman, 2006; Brown & Conley, 2007). These variables
include cognitive, noncognitive, and demographic variables.
Cognitive Variables
Cognitive variables are those that are concerned with the acquisition of knowledge.
These variables include high school course selection, high school GPAs, and scores on
standardized tests such as AP, the ACT, and the SAT. It has been commonly accepted that
these variables measure a student’s academic preparedness for college. This section explores
the literature regarding these variables.
High School Courses
ACT (2005) argues that all high school students should complete a math coursework
sequence that includes algebra I, algebra II, geometry, and trigonometry, as well as a science
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sequence that includes biology, chemistry, and physics in order to be prepared for college.
Students should not retreat from this rigorous course of study if they want to increase college
readiness. According to Barth (2003), high schools should demand that students enroll in
more challenging courses. He states:
Some students will indeed fail intellectually rigorous courses. But it turns out that
fewer will fail the more difficult courses than the low-level courses in which we
typically warehouse them…The conventional wisdom in American education has it
that only the “top” students can handle algebra and high-level English. But not only is
the identification of “top” students a slippery affair, the unlucky students classified as
“low” ability never have a chance. Clearly these students are able when they have
access to the content. But they have to get into the right courses first. (p. 27-28)
Barth believes that students of all ability levels can handle rigorous coursework, and this
rigorous coursework leads to increased college readiness.
The National Center for Educational Statistics (NCES, 2011) performed a study in
which they compared transcripts of high school graduates in 2009 with those who graduated
in 1990. Transcripts from over 37,000 high school students were collected and reviewed in
this study, and researchers used criteria to identify the contents of a standard, midlevel, or
rigorous curriculum. After reviewing these transcripts and comparing them with the results of
an earlier study done in 1990, the researchers found that 2009 graduates took over three more
credits than their 1990 counterparts, which equates to about 420 additional hours of
instruction over a four-year high school career. However, even with these gains, almost 25%
of high school graduates still did not attain at least a standard curriculum level, and high
school GPAs remained stagnant from 2005 to 2009 after rising form more than over a decade
(NCES, 2011).
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Others believe that more access to these courses does not always guarantee improved
results in college. Sawyer (2008) concluded that taking additional college preparatory courses
in high school, taking advanced/honors courses, and earning higher grades would produce a
slight increase the percentage of students who leave high school being college ready. He
further concluded that taking these courses and earning higher grades would mostly benefit
students who were already identified as being on track to be college ready.
High School Grade Point Average
High school grade point average (high school GPA) is recognized as the best single
predictor of first-year college grade point average (FYGPA), accounting for approximately
30% of the FYGPA (Atkinson, 2001; Kobrin, Patterson, Shaw, Mattern, & Barbutti, 2008). It
is not clear why high school GPA seems to be the best predictor of FYGPA. Geiser and
Santelices (2007) argue this to be the case because performance in high school and college is
assessed in a large number of courses taken over a period of several years and is based upon
similar types of academic evaluation, such as quizzes, tests, and term papers. The belief is
that prior performance on tasks such as these can be predictive of future performance on the
same type of tasks.
High school GPA should not be used in isolation when trying to predict college
readiness. Zahner, Ramsaran, and Steedle (2012) argue that including standardized test scores
along with high school GPA significantly improves predictability. Their research
corroborated previous predictive validity research done by ACT (2009), Kobrin et al. (2008),
and Rothstein (2004). Others caution that high school GPA is not the predictor of college
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readiness that it once was due to grade inflation. Rojstaczer (2009) reported that the national
average high school GPA rose from 2.94 in 1991-1992 to 3.11 in 2006-2007, on a four-point
system. This leads one to question if current students are really smarter and more
accomplished than their predecessors, or if current grading standards are less stringent than in
the past. In any argument, researchers agree that high school GPA does have a relationship to
college readiness. Therefore, it is an important variable to include in any study on college
readiness.
Standardized Tests
A more direct approach to determining college readiness is to test a set of knowledge
that students are presumed to need to know in order to succeed in college-level entry courses
(Conley, 2007). These tests define college readiness by determining benchmarks or minimum
scores empirically. For example, ACT has developed College Readiness Benchmarks that
represent the minimum ACT test scores required for students to have a high probability of
success in a corresponding credit-bearing first-year college course (ACT, 2013). The College
Board has also developed College Readiness Benchmarks to measure the college readiness of
groups of students (Wyatt, Korbin, Wiley, Camara, & Proestler, 2011). In the case of ACT,
these benchmarks indicate the minimum ACT score a student would need in order to have a
50% likelihood of getting a grade of B or better in an introductory class, and a 75% likelihood
of getting a grade of C or better (Nobel & Sawyer, 2002). Both sets of benchmarks have
evaluative steps that can be used throughout a student’s high school career to measure a
student’s progress towards college readiness. However, these benchmarks have their
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limitations. The College Board believes that SAT benchmarks should not be in and of
themselves the deciding factor of a student’s college readiness. Rather, noncognitive factors
such as discipline and perseverance should also be included in such a decision (Wyatt et al.,
2011).
Developing these benchmarks is an attempt to define college readiness by linking
measured proficiency in subject areas to college outcomes. Nevertheless, using these tests
alone may not be the best way to assess college readiness because students who take these
exams have already decided to go to college. Furthermore, trends in ACT and SAT
performance may be difficult to interpret because student participation differs across states
and time, as currently several states require all students to take these tests (Roderick et al.,
2009). Perhaps a better evaluation of college readiness would be assessments that include
comparable groups of students across a common time period.
Conley (2007) points out that these test scores are not direct measures of necessary
content knowledge and thinking skills, but rather a gauge of probability for college readiness.
However, scores that meet these benchmarks have been linked to higher FYGPAs and higher
retention rates (Mattern & Patterson, 2011; Wyatt et al., 2011). Students that take the ACT
exam and meet the benchmarks on each section are more likely to earn grades of B or better
in their first-year courses, achieve a FYGPA of 3.0 or higher, continue into their second year,
and complete their degree than peers who do not meet these same benchmarks (ACT, 2010;
Radunzel & Noble, 2012).
AP exams paired with advanced high school courses are yet another way for students
to demonstrate college readiness by showing mastery of college-level material. Generally,
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passing scores on AP exams (3 or higher on a five-point scale) have been linked to higher
grades in college courses, higher FYGPAs, higher second-year retention rates, higher
cumulative college GPAs, and higher graduation rates (Hargrove et al., 2008; Mattern, Shaw,
& Xiong, 2009; Patterson, Packman, & Kobrin, 2011; Sadler & Tai, 2007).
Another often used testing measure of college readiness is the high school exit
examination. As of 2007, 22 states have such an exam, which covers roughly 65% of all high
school students in the nation (Conley, 2007). Achieve, Inc. (2008) has advocated for the
alignment of the content of exit exams with college expectations, thus providing a valid
assessment of a student’s college readiness. However, the Center on Educational Policy
Study reports that only six states indicate the purpose of their high school exit exam is to
measure readiness for postsecondary education, with most setting minimum standards for
graduation in an effort to report higher graduation rates (Conley, 2007). Because of this,
policy advocates agree that merely passing a high school exit exam does not ensure that
students are ready for college.
Combinations of Variables
As research shows, outcomes based solely on one variable, such as test scores or high
school GPA, have proven to be less predictive than those models that employ multiple
variables (Zwick, 1999). Zwick found that college grades are best evaluated by a
combination of high school grades and standardized test scores. Other research has shown
academic rigor, as defined by a combination of variables, and high school coursework as
important in assessing college readiness (Adelman, 2006; Roderick, Nagaoka, Coca, &
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Moeller, 2008). Research has been conducted to explore combinations of these variables in
an effort to measure relationships to college readiness. For example, Korbin et al. (2008)
investigated SAT scores and high school GPA as evaluators in determining FYGPAs. They
found that SAT scores alone had a .23 correlation with FYGPAs, while high school GPAs had
a correlation of .35 with FYGPAs. However, together these variables correlated .46 with
FYGPAs, suggesting that the combination of SAT score and high school GPA had much
more of a relationship to FYGPA.
The cognitive variables described above have been proven to have some relationship
to college readiness, but there is little agreement as to the extent of that relationship. These
variables, taken individually, do not seem to be stand-alone assessments of college readiness.
The next section focuses on noncognitive variables and their relationship to college readiness.
Noncognitive Variables
Noncognitive factors include academic behaviors, students’ self-efficacy, persistence
and contextual knowledge about college. A number of studies have found that noncognitive
factors have a direct positive relationship to students’ academic performance and future
outcomes (Conley, 2007, 2010; Sedlacek, 2011). Cromwell, McClarty, and Larson (2013)
state that assessment scores alone are not indicators of college readiness, and go on to say that
students need to be aware of skills, behaviors, and attitudes that also help lead to college
readiness. As such, these noncognitive factors have become a part of current college
readiness definitions, but how best to make them measurable and actionable has yet to find
agreement among researchers.
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Academic Behaviors
Academic behaviors are those behaviors that are commonly affiliated with being a
good student. These behaviors include attending class regularly, arriving with the necessary
books and supplies, paying attention, participating in class discussions, and spending time out
of school completing homework. These are visible signs that a student is putting forth effort
to learn. There is strong evidence that suggests that academic behaviors are a major
determinant of course grades, and thus add to a student’s college readiness (Conley, 2007).
Several studies have shown that time spent on homework positively affects academic
success (Cooper, Robinson, & Patall, 2006; Keith, Diamond-Hallam, & Fine, 2004). Cooper
et al. (2006) did a synthesis of research studies from 1987 through 2003 that were designed to
determine whether or not homework was beneficial, and if so, how much should be given.
Although they found most of the studies to have design flaws, there was a positive influence
of homework on academic achievement as measured by standardized test results. There was
no strong evidence available to suggest an association between the homework-achievement
link and grades or subject matter.
Allensworth and Easton (2007) found that among students with comparable
standardized test scores, those with regular attendance at school had higher grades. Chicago
Public School freshmen were studied to determine the factors that affected first-year
performance in high school, which ultimately leads to whether or not a student graduates.
Allensworth and Easton concluded that it is not just students with low attendance that are
disengaged and have low academic performance, but students with moderate levels of
absences are also a cause for concern. Only 63% of students who missed more than one week
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of school during their freshman year graduated high school within four years. This led them
to conclude, “course passing rates are primarily determined by attendance” (p. 39).
Self-Efficacy
Self-efficacy is one’s belief in one’s own abilities to succeed in certain situations.
Positive academic mindsets motivate students to persist in school and can lead to increased
academic performance. Research on college readiness refers to the fit that a student has in his
or her academic environment, and a sense that one has a rightful place in a given academic
community, which can lead to greater self-confidence (Cohen & Garcia, 2008; Furrer &
Skinner, 2003). This sense of identity and social belonging can lead to increased motivation
and achievement. Further, students who believe they can increase their academic ability
through their own efforts are more likely to work harder and be persistent (Cury, Elliott, Da
Fonseca, & Moller, 2006). A belief of success pushes students to persevere in academic
tasks, a key component of successful participation in a more rigorous curriculum, such as AP,
and can lead to increased college readiness.
Persistence
Also referred to as academic tenacity, persistence is “about working hard for a long
time….[It] is about the mindsets and skills that allow students…to withstand challenges and
setbacks to persevere towards goals” (Dweck, Walton, & Cohen, 2011, p. 5). It involves the
beliefs and behaviors that inspire students to pursue challenging work that leads to academic
success. Students’ attitudes towards school can be seen through specific behaviors, such as
active participation in class or extracurricular activities. Social belonging is an important
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predictor of academic tenacity. Longitudinal research shows that a sense of belonging allows
students to overcome concerns of the moment and link social belonging to long-term
motivation and success (Dweck et al., 2011).
Research has shown a positive association between persistence and the beliefs and
habits that push achievement. Mangels et al. (2006) found that students’ mindsets about their
intelligence directly impact persistence and achievement. Mangels et al. defined two types of
mindsets: 1) a fixed mindset in which students view intelligence as a stable, fixed attribute,
and 2) a growth mindset in which students view intelligence as a changing characteristic that
can be influenced. Students with a fixed mindset focus on showing how smart they are and
often avoid challenging coursework in order to shun an appearance of being unintelligent. In
contrast, students with a growth mindset see challenges as an opportunity to learn and
improve, allowing them to overcome setbacks and keep a long-term focus on learning.
Although their grades may be lower, students with a growth mindset are more persistent and
therefore would be more likely to obtain a degree.
Contextual Knowledge About College
Conley (2007) identified contextual knowledge about college as being essential to a
student’s college readiness. According to Conley, contextual knowledge about college
includes the knowledge base, skills, and behaviors, apart from academic content knowledge,
that permits students to successfully enroll and succeed in college. This includes identifying
and understanding information needed to apply for and finance a college education.
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Many students have a desire to pursue a postsecondary education, but lack information
about the application process, admission criteria, and financial requirement (Venezia, Kirst, &
Antonio, 2004). Venezia et al. (2004) surveyed ninth- and eleventh-grade students, parents,
and school staffs from 23 schools in California, Georgia, Illinois, Maryland, Oregon, and
Texas regarding their contextual knowledge about college. They found that very few students
planned for college even after expressing an interest in attending. Eighty-eight percent of
students wanted to go to college, but most did not understand the process necessary to do so,
including being unaware of the course requirements necessary for admission (Venezia et al.,
2004).
Schools play a major role in this area and must offer guidance for students on how and
where to obtain this information. Providing a college-going culture, where adults
purposefully emphasize the value and attainability of a postsecondary education, is an
important element in helping students attain an adequate level of knowledge about college.
Creating this culture is a crucial element of increasing students’ college readiness, as students
who attend high schools where a postsecondary education is expected are more likely to
enroll in college (Conley, McGaughy, Kirtner, van der Valk, & Martinez-Wenzl, 2010;
Corwin & Tierney, 2007; Perna et al., 2007).
Demographic Variables
Researchers often refer to the increasing diversity of undergraduate college students
(Pascarella, 2006; Woodard, Love, & Komives, 2000). According to Pascarella (2006), the
largest changes have occurred among racial and ethnic identities of college undergraduates.
For example, females became the majority of higher education students around 1980 (Wirt et
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al., 2001), and the number of females enrolling in postsecondary institutions is still increasing
(Woodard et al., 2000). The increasing diversity of age and socioeconomic status are also
factors in college readiness, college retention, and college success (Pascarella, 2006).
There are many demographic variables that may have an effect on the educational
success of students. These include gender, race and socioeconomic status, which are
discussed in more detail.
Gender
Research results have been mixed regarding the influence of a student’s gender on
college success and retention. Some researchers have found a significant effect based on
gender (Astin, Korn, & Green, 1987; Tinto, 1975), including the fact that gender was also
predictive of retention, with women being more likely to stay in school than men. However,
in a study done for ACT, gender was found to have no significance to retention in a
multivariate model, but was significant in a simple model (Reason, 2001). These results
suggest that gender has an effect on college readiness when interacting with other variables,
and therefore should be included in any analysis model.
Race
Major gaps exist at every grade level between whites and African Americans as well
as whites and Latinos in terms of being college ready (Braswell et al., 2001). According to
ACT (2006), only 21% of African American and 33% of Hispanic high school graduates in
the class of 2005 have college-level reading skills. In 2006, high school completion rates of
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African Americans (84%) and Hispanics (70%) were significantly behind that of whites
(92%), leading to lower postsecondary education participation rates (Chapman, Laird, Ifill, &
Ramani, 2011). In 2005, National Center for Public Policy and Higher Education stated if
current trends continue, educational attainment over the next 15 years will likely decline if
attempts to close the gaps in educational levels between racial and ethnic groups are
unsuccessful (Miller & Ewell, 2005). These gaps can be seen in the disproportionate number
of remedial courses taken by non-Caucasian students. The National Educational Longitudinal
Study of 1988 (NELS:88) reported that 62% of African Americans and 63% of Latinos
enrolled in a first-year remedial course in college, as compared to 36% of Caucasian students.
Gender and race differences in college participation and completion are even greater when
examined along with socioeconomic status (Hamrick & Stage, 2004).
In 2010, the New York City Department of Education developed a college readiness
indicator that was based upon The Board of Regents high school exit exam scores, SAT
results, and coursework completion indices. The Annenberg Institute for School Reform
(AISR) at Brown University used these parameters to investigate the college readiness of New
York City high school graduates. AISR found the factor most strongly correlated with college
readiness to be the racial/ethnic composition of a student’s neighborhood (Fruchter, Hester,
Mokhtar, & Shahn, 2013). They concluded the higher the percentage of African American
and Latino residents in a given neighborhood, the lower the college readiness scores of
students residing in that neighborhood.
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Socioeconomic Status (SES)
Several studies have suggested that students’ college readiness varies greatly with
their social upbringing (Lucas & Good, 2001; Smart & Pascarella, 1986). Students from
privileged backgrounds are more likely to attend prestigious institutions and earn a bachelor’s
degree (Goyette & Mullen, 2006). Even after controlling for academic ability, students from
lower SES backgrounds hold lower degree aspirations and are less likely to attend highly
selective universities (Goyette & Mullen, 2006; Walpole, 2003). Further, the amount of
remedial education taken by students varies greatly with socioeconomic status. The NELS:88
reported that 63% of the lowest socioeconomic quartile enrolled in a first-year remedial
course, while only 25% of students in the highest socioeconomic quartile enrolled in a similar
course.
In the same AISR study previously mentioned, researchers found that the college
readiness of New York City high school graduates is highly correlated with the average
income of the neighborhood in which they live (Fruchter et al., 2013). This lead Fruchter et
al. (2013) to conclude that demography defines a student’s destiny.
Other research has shown that SES factors play a role in standardized test scores,
which are also used to predict college readiness. Zwick (2012) proved the existence of a
strong correlation between self-reported family income and SAT scores, and offers two
hypotheses for this phenomenon. Zwick refers to the first as the content hypothesis – a belief
that test questions are not tied to the high school curriculum, but rather focus on material that
is more common to wealthier families. The second hypothesis – the coaching hypothesis –
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theorizes that coaching, or test preparation, is more readily available to wealthier students,
thus creating a correlation between test scores and socioeconomic status.
In an earlier study, Zwick and Himelfarb (2011) investigated whether SES of high
school students could be used to explain why African American and Latino students earned
lower college grades than predicted. In their research, Zwick and Himelfarb used three
models to predict FYGPA: model 1 used high school GPA as the only predictor; model 2 used
high school GPA and SAT scores as a predictor; and model 3 used high school GPA, SAT
scores, and SES. They concluded the use of all three variables lowered the prediction error
significantly. What made this study different from others was the method used to factor in the
student’s SES. The correlation between high school GPA, SAT scores, and income was
calculated within each high school, and the average of these correlations across high schools
was obtained. This gave the researchers the average association between high school GPA,
SAT scores, and income at the student level. Using this method allowed Zwick and
Himelfarb to control for the specific school that the student attended. This was important
because the researchers believed that lower-SES high schools provide lower-quality education
and that grading was less strict in these schools. As a result, students would not perform as
well in college, a contrary result based upon predictions using their high school GPA and test
scores.
The effects of these variables on college readiness cannot be ignored, and must be
included in any analysis. However, these variables alone do not account for all of the
influences on the college readiness of students.
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Indicators of College Readiness
Researchers have used a variety of indicator, or dependent, variables to determine the
effect of variables on college readiness. These indicator variables have included college
admission, placement exam scores, FYGPA, retention rates, and placement in remedial
courses. The use of these different outcome variables has led to different conclusions
concerning the effect of the variables that have previously been described on college
readiness.
Student scores on different types of examinations have been used to determine a
student’s college readiness. ACT (2005) used the benchmarks they developed as the indicator
of college readiness. These benchmarks in English, algebra and biology were used to
conclude that only 22% of all high school graduates who took the ACT test were college
ready.
College placement exam scores have also been widely used to determine college
readiness. Hughes and Scott-Clayton (2011) researched two widely used college placement
exams, the Computerized Adaptive Placement Assessment and Support Systems (COMPASS)
and ACCUPLACER, in an effort to measure placement accuracy rates. After first defining a
measure of success (in this case a grade of B or better in a course), the researchers used
logistic regression to estimate the relationship between test scores and the probability of
success for those students who score high enough to be placed into a college level course.
However, these placement accuracy rates are only estimates, and depend upon the number of
test-takers who score below the cutoff score. The relationship between test scores and grades
in the higher-level course are estimated using data only from those who scored above the
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cutoff score, and then extrapolated to those below it. Thus, it makes a difference whether
25% or 75% of the students fall below the cutoff score.
Hughes and Scott-Clayton (2011) further concluded that the most widely used tests
proved to be somewhat inaccurate in determining whether students have the ability to pass
college-level courses, nor do these tests effectively identify areas in which students require
remediation. Additionally, most students get only one opportunity to attain a placement score
that indicates whether they begin in college-level courses or in remedial courses. Further, the
placement cut-off scores do not identify academic strengths or weaknesses, nor do they
indicate what students need to do in order to address academic deficiencies. As a result, some
students are placed in unnecessary remedial courses. Higher order skills, such as the ability to
think critically or to analyze and synthesize material, is much more difficult to assess on these
types of exams, but would be a much better indicator of academic deficiencies that might
require enrollment in a remedial course. Using assessments that take into account multiple
measures, as well as noncognitive measures such as attitude and leadership experience, have
allowed for more accurate placement of students (Hughes & Scott-Clayton, 2011).
As the focus of this study is on Conley’s (2007) definition of college readiness as “the
level of preparation a student needs in order to enroll and succeed – without remediation – in
a credit-bearing general course at a post-secondary institution that offers a baccalaureate
degree or transfer to a baccalaureate program” (p. 5), first-year college course placement was
used as the indicator variable for college readiness. More specifically, since Conley uses the
phrase “without remediation” in this definition, this research used a student’s enrollment or
non-enrollment in a first-year remedial course as the indicator, or dependent, variable.
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Remedial Coursework in College
The need to provide remedial education programs is pervasive throughout higher
education. Remedial courses are widely used by colleges to address the academic needs of
underprepared students (Bettinger, Boatman, & Long, 2013). Sometimes referred to as
developmental courses to avoid a negative connotation, these courses are directed towards
underprepared students in hopes of improving their capability of handling college-level work
and succeeding in college. Nonselective institutions provide most of this remediation, the
point of postsecondary entry for 80% of four-year students and almost all two-year students
(Bettinger & Long, 2005).
In a study done for the Center for Community College Policy at the Education
Commission of the States, Jenkins and Boswell (2002) defined remedial education as, “those
courses in reading, writing, or mathematics offered to students lacking the necessary
academic skills to perform college-level work” (p. 2). This definition is similar to that
proposed by the NCES in a report for the United States Department of Education (Smith et
al., 1996). These subjects (reading, writing, and mathematics) are often tested on
postsecondary placement exams, and thus are easy to identify.
Students in remedial courses have obtained a high school diploma, but may still lack
college readiness. A student’s need for remediation is closely tied to the high school
curriculum he or she completed (Adelman, 2006). The Ohio Board of Regents concluded
students that completed a rigorous academic core curriculum in high school similar to what
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Adelman (2006) prescribed were 50% less likely to need remediation in college than students
who had not (Bettinger et al., 2013).
Remedial courses are often the pathway to college-level courses, since students
assigned to remedial courses must successfully complete them before being allowed to move
on. More than 80% of colleges restrict enrollment in some college-level classes until
remediation is complete, and most require the student to enroll in the remedial course dictated
by the college (Tierney & Garcia, 2008). This means that students who need to take more
than one remedial course in a subject may be in school for a year without receiving any
college credit in that subject area. Since remedial courses rarely count towards graduation,
degree completion rates at these institutions may be lowered. Factors such as this can extend
the time it takes for students to complete a degree and are associated with a lower probability
of degree completion (Jenkins & Cho, 2012).
Students may be placed in remedial courses based on an exam or assessment score that
is taken before they are allowed to choose courses. It is estimated that roughly 92% of
colleges use some type of standardized placement exam to decide placement of students into
remedial courses (Parsad, Lewis, & Greene, 2003). Administrators typically base course
assignments on “hard” cut-off scores. Because of this, no differential treatment is given to a
student who might miss the cut-off score by one question versus a student that missed every
question on the exam. Each may be assigned to the same remedial class, even though one
student may require much more remediation than the other.
The need to take a remedial course upon postsecondary enrollment is even greater for
students attending a two-year or less institution. The make-up of community college students
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has often been known to include “characteristics that might compromise their ability to
succeed in college” (Bailey, Jenkins, & Leinbach, 2005, p. 2). As compared to their peers
entering four-year universities, these researchers found that community college students enter
with lower socioeconomic status and academic test scores and are more susceptible to delayed
or interrupted college experiences. The National Educational Longitudinal Study of 1988
(NELS:88), conducted by the U. S. Department of Education Center on Educational Statistics,
tracked a representative sample of eighth-grade students for 12 years, from 1988 through
2000. This study provided data on the characteristics of students who took one or more
remedial courses upon enrollment at a postsecondary institution. In 2006, Attewell, Lavin,
Domina, and Levey examined this data while accounting for similar socioeconomic status,
academic preparation, and high school performance. These researchers discovered the
existence of three separate and independent effects:
1. Students who enter two-year colleges are more likely to enroll in a remedial
course than equivalent students attending a four-year college;
2. Students who enroll in public colleges are more likely to enroll in a remedial
course than equivalent students enrolling in a private college;
3. African American students are significantly more likely to enroll in a remedial
course than equivalent non-Hispanic white students (Atwell, Lavin, Domina, &
Levey, 2006).
A majority of community college students are enrolled in at least one remedial course
(Bailey, 2009), with fewer than 20% completing these courses and making it to graduation
(Templin, 2011; Vandal, 2010). Community colleges serve nearly half of the undergraduate
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population, and according to Templin, “provide economic opportunity for the majority of
immigrant, minority, and first-generation college goers” (p. 7). While some believe that
remedial courses provide a structured environment for underprepared students to address
academic deficiencies, others argue that this form of remediation can be harmful.
Lingenfelter (2007) found evidence of negative reinforcement among students identified as
poor performers, limiting their motivation and lowering their self-esteem. Further,
Lingenfelter found exposure to high achieving students in a classroom had a positive impact
on peer success, thus raising questions about the effectiveness of remedial courses.
The literature on remediation leaves little doubt that many students entering
postsecondary institutions are not academically prepared to do college-level work. Tierney
(2007) performed a qualitative, longitudinal study of high school preparation programs. After
spending seven years observing programs and conducting interviews with students and staff
in seventeen different cites, Tierney concluded that college preparation is failing at most high
schools. In response, high school administrators have tried to increase the rigor of coursework
that students take, thus increasing the likelihood of college readiness.
Variables Chosen for Study
As the review of the literature shows, researchers have used an array of variables when
studying college readiness. These include cognitive, noncognitive, and demographic
variables as identified as predictors of college readiness, and first-year college GPA, college
placement exam scores, first-year college retention rates, and enrollment in postsecondary
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remedial courses as indicators of college readiness. Not all of these variables will be used in
this study, and this section will discuss reasons for those that have been included.
Cognitive Variables
These variables included high school courses, high school GPA, and standardized test
scores. As Conley (2007) points out, standardized test scores are not a direct measure of
content knowledge and thinking skills, but rather indicate the probability of a student’s
college readiness. Thus, standardized test scores were not used in this study. It is important
to be able to control for the achievements of students, and using high school GPA is the best
available variable to do so in this study. Also, as the AP enrollment numbers have steadily
grown in recent years due to an open enrollment policy, high school GPA is an important
variable in determining if the relationship between completing one or more AP courses and
college readiness is similar for both low and high achieving students (Atkinson, 2001; Geiser
& Santelices, 2007; Kobrin et al., 2008).
Noncognitive Variables
Academic behaviors, self-efficacy, persistence, motivation, and contextual knowledge
of college are the noncognitive variables discussed in the review of the literature. This study
uses quantitative analysis in order to answer the research questions. These variables are
difficult to measure using any type of standardized testing (Ramsey, 2008). Because of the
inability to quantify these variables, they were not included in the study. However, the
ELS:2002 data set includes a variable for motivation that has a numerical value for various
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cases. This allowed for the inclusion of this variable as a control for noncognitive differences
in students that may affect college readiness.
Demographic Variables
Gender, race, and socioeconomic status all were discussed in the review of the
literature. Again, inclusion of these variables allows the researcher to control for differences
among students in determining the relationship between completing one or more AP courses
and college readiness. By including an analysis of the moderating effects of these variables
on this relationship, policy makers may be able to make informed decisions on AP policies for
specific demographic sets of students, such as minorities or low-income students.
Indicator Variables
A review of the literature has shown researchers have used many different variables to
indicate college readiness. Conley (2007) defined college readiness as the level of preparation
a student needs to succeed without remediation in credit-bearing coursework at the
postsecondary level. Since this research uses Conley’s (2007) College Readiness Theory as a
theoretical framework, enrollment in a postsecondary remedial course was used as the
indicator variable.
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Summary
This chapter provides a conceptual framework set forth by Conley (2007) that
provides a definition of college readiness. This framework includes the components of
college readiness, including both the cognitive and noncognitive skills necessary to for a
student to be deemed college ready. The concept of rigor and its relationship to the AP
Program was also explored, including a review of the literature regarding the rigor of the AP
Program and previous studies done on its relationship to college readiness. This was followed
by a review of college readiness literature and the identification of several variables that may
have a relationship to college readiness, as well as measurable variables that have been used
as indicators of college readiness. Remedial education was discussed at length, as this study
uses enrollment in postsecondary remedial courses as the indicator of whether or not a student
is college ready. In Chapter 3, the methodology that was used for this study is explained.

CHAPTER 3
REASERCH DESIGN AND DATA COLLECTION
The purpose of this study is to use quantitative methods to examine the relationship
between completing high school AP courses and a student’s college readiness as defined by
enrolling in a postsecondary remedial class. The purpose of a quantitative design is to collect
numerical data from a sample of a population and to statistically analyze the data (Gall, J.,
Gall, M., & Borg, 1999). This chapter contains a review of the research questions, details of
the research design, a description of the population and sample of ELS:2002 and how it was
screened for this study, an explanation of the design and data collection process used for the
ELS:2002 surveys, a review of the variables and their treatment for this study, and a
summary.
Using quantitative methods is most appropriate for this study, as these techniques are
particularly strong when studying large groups of people and then making generalizations
from the sample being studied to more expansive groups beyond the sample (Holton &
Burnett, 2005). While qualitative research is more concerned with understanding a
phenomenon from the group members’ perspectives based upon their experiences,
quantitative methods seek to explain causes and relationships based upon objective measures
(Holton & Burnett, 2005). The research questions in this study are related to finding
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relationships between the predictor variables and the indicator variable, making the use of
quantitative analysis the proper method to use.
The results of a quantitative study can be viewed as convincing because of a deemphasis on individual judgment while stressing the use of established procedures (Firestone,
1987). Quantitative research also allows for the control of predictor variables. In this study,
the purpose is to isolate the effect of AP course completion to determine its relationship on
college readiness. The literature reviewed in chapter two details many of the variables that
researchers have identified as predictors of college readiness, and these need to be controlled
for when attempting to isolate the effects of a specific variable. Qualitative studies tend to
conclude with more ambiguous statements as results, whereas a quantitative study measures
the magnitude of relationships more precisely (Firestone, 1987).
Another advantage of quantitative studies is the ability to illustrate a pattern that
extends across a plethora of situations. Firestone (1987) states, “the conclusion rests on
showing the joint association of variables in many settings” (p. 20). Using many sites
increases confidence in the ability to generalize the results to a larger population. Firestone
does point out, however, that this ability to generalize results is dependent upon the
randomness and representativeness of the sample selected. The confidence of the conclusions
drawn by the study depends upon one’s reassurance of how the variables are measured and
related to issues of interest, the quality of the sample, and the general design of the study.
This study uses data from the Educational Longitudinal Study of 2002 (Ingels, Pratt,
Rogers, Siegel, & Stutts, 2004). ELS:2002 is a longitudinal, multilevel study that captures a
nationally representative cohort of students as they move from high school into postsecondary
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education or the labor market. The survey began by questioning high school sophomores of
the class of 2004 in various areas including academic achievement, attitudes and experiences,
and a variety of background characteristics. Parents were also surveyed to collect
demographic and attitudinal data. Two years later, these same students were surveyed again
and transcript data were collected in an effort to collect academic measures and any changes
in postsecondary plans and goals. In 2006, another follow-up survey was conducted to collect
postsecondary information. A final survey was completed in 2012 to collect data regarding
postsecondary completion and degree attainment as well as labor market information. For
this study, data were extrapolated from the base year surveys of both parents and students, the
high school transcript survey, and the second follow up survey done in 2006.
Research Questions and Null Hypotheses
Based upon a review of the literature regarding college readiness and the AP Program,
the following research questions and associated null hypotheses were developed:
1. Is completion of AP courses in high school related to a student’s college
readiness?
a. Is completion of one or more AP Carnegie units in high school related to
enrolling in a postsecondary remedial course?
b. Is the amount of AP Carnegie units completed by a student in high school
related to enrolling in a postsecondary remedial course?
These questions generated the following null hypotheses:
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NH1: Completion of AP courses in high school is not related to a student’s college
readiness.
NH1a: Completion of one or more AP courses in high school is not related to
enrolling in a postsecondary remedial education course.
NH1b: The number of AP course Carnegie units completed by a high school
student is not related to enrolling in a postsecondary remedial course.
2. Do other student characteristics have any moderating effect on the relationship
between completion of one or more AP Carnegie units and college readiness as
defined by enrolling in a postsecondary remedial course?
a. Does gender have a moderating effect on the relationship between completion
of one or more AP courses and college readiness?
b. Does race have a moderating effect on the relationship between completion of
one or more AP courses and college readiness?
c. Does socioeconomic status have a moderating effect on the relationship
between completion of one or more AP courses and college readiness?
d. Does motivation have a moderating effect on the relationship between
completion of one or more AP courses and college readiness?
e. Does high school GPA have a moderating effect on the relationship between
completion of one or more AP courses and college readiness?
These questions generated the following null hypotheses:
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NH2: Other student characteristics have no moderating effects on the relationship
between completion of one or more AP Carnegie units and college readiness as
defined by enrolling in a postsecondary remedial course.
NH2a: Gender does not have a moderating effect on the relationship between
completing one or more AP courses and college readiness.
NH2b: Race does not have a moderating effect on the relationship between
completing one or more AP courses and college readiness.
NH2c: Socioeconomic status does not have a moderating effect on the relationship
between completing one or more AP courses and college readiness.
NH2d: Motivation does not have a moderating effect on the relationship between
completing one or more AP courses and college readiness.
NH2e: High school GPA does not have a moderating effect on the relationship
between completing one or more AP courses and college readiness.
3. Is the relationship between completion of AP Carnegie units and college readiness
the same for students who attend four-year universities and those who attend twoyear universities?
This question generated the following null hypothesis:
NH3: There is no difference in the relationship between completion of AP Carnegie units
and college readiness between students who attend four-year universities and those
who attend two-year universities.
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ELS:2002 Survey
The ELS:2002 surveys were designed in a similar manner to preceding longitudinal
studies that were conducted including the National Longitudinal Study of the High School
Class of 1972 (NLS-72), the High School & Beyond (HS&B), and the National Education
Longitudinal Study of 1988 (NELS:88). Content specification documents were written for the
mathematics and reading assessments, as well as for the four survey questionnaires that were
used (Ingels et al., 2004). These documents helped to identify the key research questions of
the ELS:2002 study, the constructs that needed to be considered in answering the research
questions, and the variables that would help form each construct. These specification
documents relied upon existing item pools, including the National Assessment of Educational
Progress (NAEP), NELS:88, and the Program for International Student Assessment ([PISA];
Ingels et al., 2004).
Selection of items to be placed on the survey was guided by two priorities. The first
was to select items that would be most useful in predicting or explaining future outcomes as
measured in future surveys. The second priority was to select items that would allow
collection of data that could be used for comparisons with previous and future cohorts.
Providing continuity and consistency with previous longitudinal studies of high school
cohorts allowed for a common standard of measurement for comparisons and increased the
usefulness of the data.
All developed surveys went through an extensive field-testing and review process.
This process included:

•
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sharing of draft data elements with other governmental agencies, policy groups, and
interested parties;

•

a Technical Review Panel (TRP) made up of substantive, methodological, and
technical
experts who reviewed questionnaires;

•

an interdivisional review by the NCES;

•

a revision of survey instruments based upon reviewer comments;

•

writing of a justification for components of the instrument;

•

a review by the federal Office of Management and Budget (OMB);

•

a revision of the questions based upon comment from the OMB; and

•

a field-test and revision based upon previous field-test results.

Certain assessment items for the reading and mathematics tests were not subject to this review
process. However, the assessment framework and goals were considered in the review
process, particularly in the discussions of the TRP (Ingels et al., 2004).
The surveys used in the ELS:2002 study mirrored those of previous studies in order to
be able to use the data for comparison purposes (Ingels et al., 2004). The base-year study
involved administering surveys to the participants at the school in a group setting (Ingels et
al., 2004). On this same day, surveys were mailed to participants’ parents or guardians.
Parents were not given a deadline to respond, but those who had not done so after two weeks
were telephoned and interviewed. After four weeks, those who had still not responded were
sent an abbreviated survey or asked to call a toll-free number to complete the survey via
phone interview (Ingels et al., 2004).
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The first follow-up survey in 2004 was completed in a manner similar to the base-year
survey. Students were given 45 minutes to complete a questionnaire in the school. Those
students who were no longer in the school were traced and given the survey via a phone
interview. There was no follow-up for parents in this stage (Ingels et al., 2007).
The transcript collection was carried out as part of the first follow-up survey.
Transcripts were collected from the base-year schools a minimum of six months after students
had left high school. In the case where a student had changed schools, transcripts were
collected from all schools attended. All sample members who participated in at least one of
the two surveys were included. Additionally, transcripts were requested for students who
could not participate in the original survey because of a severe physical disability, a mental
disability, or a language barrier. This resulted in collection of transcripts for approximately
91% of the original sample (Ingels et al., 2007).
The collection of these data mirrored that of previous transcript collection studies done
by NCES. Requested for this study were student information and course-completion histories
from ninth through twelfth grades. The course-completion histories included the course title;
the year, grade level, and term when the course was taken; the number of credits earned; and
the grade assigned (Ingels et al., 2007).
The second follow-up study was more involved. Participants had to be traced so they
could receive questionnaires. Once contacted, students were asked to complete surveys via
the Internet. After a period of four weeks, non-respondents were given the opportunity to
complete a computer-assisted telephone interview. A final attempt to survey non-responders
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was done through field interviews. This resulted in an 81% response rate from the initial
sample (Ingels et al., 2014).
The majority of the data obtained by the NCES are available as public-use data.
However, because transcript data have the potential to be identifiable, the NCES requires a
restricted-use license to obtain and use these data. This researcher followed the necessary
steps to apply for a restricted use license to gain access to these data. All protocols for using
the restricted data were followed during the analysis process.

Population and Sample
Sampling for the dataset employed a two-stage process that began with a stratified
probability sample of schools (Ingels, et al., 2004). Of the 1,220 eligible schools, 750 agreed
to participate by providing a list of all sophomore students. Using these lists, a second
probability sample was conducted, resulting in the selection of 26 sophomore students from
each school for inclusion in the study. Of the 19,220 students who were sampled, it was
determined that 17,590 were eligible for participation, with 16,170 students being included in
the restricted-use data set (Ingels et al., 2004).
The ELS:2002 administered a base-year survey in 2002 to participating high school
sophomores, school administrators, librarians, teachers, and parents. The first follow-up
study was done in 2004 during what should have been the students’ senior year in high
school. During this follow-up, the sample was refreshed to add 240 students who may have
been enrolled at another school or who were not in the tenth grade during the base year
(Ingels et al., 2004). The second follow-up study included a collection of high school
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transcript information for 91% of the original sample (Ingels et al., 2007). A third student
survey was administered in 2006, when the base-year students should have been in their
second year of college or work (Ingels et al., 2014).
For this study, data from the ELS:2002 were first screened to determine which
students had attended a postsecondary institution. This was done by examining students’
responses on the second follow-up survey to the question of whether or not the student has
attended a postsecondary institution since high school completion/exit. If a student responded
“no,” then the case pertaining to that student was excluded from the dataset. Another question
on the second follow-up survey, whether or not the student took a remedial course at the firstattended postsecondary institution, was used to further delimit the sample. Cases pertaining
to any student response of no postsecondary attendance also were excluded from the dataset.
Finally, the motivational variable was analyzed to determine whether or not a value had been
calculated for that particular case. Those cases that did not have a value calculated for this
variable were excluded from the dataset. After these exclusions, there were 5,850 remaining
cases in the dataset. These data consisted of 3,960 students who indicated attendance at any
type of four-year postsecondary institution, and 1,890 students who indicated attendance at a
two-year or less postsecondary institution. All student data numbers were rounded to the
nearest 10, as required by the NCES restricted use agreement
Weighting
The supplied sampling weights were employed for all treatment of the data. These
weights adjusted for the unequal probabilities of the selection of high schools and sophomores
in the base-year sample as well as for any non-response bias.
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Variables
The variables considered in this study include the gender, race, and motivation of
students from the base-year student survey and a composite family socioeconomic variable
from the base-year parent survey; the total number of AP Carnegie units completed by each
student and their overall high school GPA from the transcript data gathered during the first
follow-up survey in 2004; and the type of postsecondary institution the student attended as
well as whether the student was placed into a remedial reading, writing, or mathematics
course in college as reported on the second follow-up survey. These variables were located
by using the electronic codebook provided by NCES. Descriptive statistics were generated
for each of these variables.
The four variables from the base-year student survey that were used in the analysis
were gender, race, SES, and motivation. Developers of ELS:2002 calculated the SES
composite variable using five equally weighted variables: father’s education, mother’s
education, family income, father’s occupation, and mother’s occupation. All values from
these variables were first taken from the parent’s survey, then from the student survey if the
parent survey was unavailable or the question wasn’t answered, and finally imputed if
possible. Each SES item response was standardized to a z-score, and these z-scores were
averaged for each student to form the SES composite score. Students from single parent
households had only that parent’s education and occupation used for this calculation. Thus an
SES composite score of 1.00 indicates that the student averaged one standard deviation above
the mean. Gender was recoded as a binary variable with values of 0 for male and 1 for female.
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The race variable was coded in ELS:2002 as follows: 1 = American Indian/Alaska
Native; 2 = Asian, Hawaiian/Pacific Islander; 3 = Black or African American; 4 = Hispanic,
no race specified; 5 = Hispanic, race specified; 6 = More than one race, non-Hispanic; and 7 =
white, non-Hispanic. To facilitate analysis, the following dummy-coded variables were
created: RACE1 with values of 1 = white and 0 = non-white; RACE2 with values of 1 =
African American and 0 = non-African American; RACE3 with values of 1 = Hispanic
(addition of codes 4 and 5 in ELS:2002 race variable) and 0 = non-Hispanic; and RACE4 with
values of 1 = non-white, non-African American, non-Hispanic (addition of codes 1, 2, and 6
in ELS:2002 race variable) and 0 = white, African American, or Hispanic (addition of codes
3, 4, 5, and 7 in ELS:2002 race variable).
Two measures included in the analysis were obtained from the students’ transcript
data collected as part of the first follow-up done in 2004. These included student high school
GPA (a categorical variable) and the number of AP Carnegie units completed in high school.
A new variable was constructed by summing the number of AP Carnegie units earned by each
student for each AP course completed while in high school. Simply using the number of AP
courses completed by each student was not feasible for this study, as there was no
standardization of reporting of courses by schools. For example, some schools reported a full
year AP course as one course while other schools reported the same course as two courses
(one course for each semester). A variable representing the total number of AP Carnegie
units earned was assigned a value by NCES based upon the definition of a Carnegie unit
being equivalent to a one-year academic course taken one period per day for five days per
week, thus creating a standardized course value. A new binary variable, ANYAP, was
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created with a value of 0 = no AP Carnegie units completed by the student and 1 = student
completed one or more AP Carnegie unit. In other words, this variable represents whether or
not the student completed one or more AP Carnegie units.
Two items included in the analysis come from the second follow-up study of 2006.
The first is the type of postsecondary institution (four-year public or private, for-profit or notfor-profit college or university; a two-year public or private, for-profit or not-for-profit
community college; or a less than two-year public or private, for-profit or not-for-profit
school) first attended. This variable was recoded as a binary variable, with a value of 0
assigned to a four-year institution attended and a value of 1 to a two-year or less institution
attended. The second variable from second follow-up study used is whether the student has
taken a remedial course in mathematics, reading, or writing at the postsecondary institution to
improve reading skills. This variable was recoded as a binary variable, with a response of
“yes” to enrolling in a remedial course being coded as 1, and “no” being coded as 0.
To assess moderating effects of variables, several new variables were created. First,
the categorical variables for SES, motivation, and high school GPA were mean-centered.
Next, cross-products were computed between the variable ANYAP and each of these
variables. Similarly, cross-products were computed with each of the created binary variables
(gender and the four race variables).
To simplify this study, all variables used from the ELS:2002 study were renamed for
the purposes of this research. Table 1 is an overview of each of the variables being used for
this study.
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Table 1
Overview of Variables
Variable Name in
ELS:2002

New Variable Name

Description of Variable

BYSEX

GENDER

BYRACE

RACE1

Binary variable indicating gender of student
respondent
Binary variable indicating whether or not student
respondent is white
Binary variable indicating whether or not student
respondent is African American
Binary variable indicating whether or not student
respondent is Hispanic
Binary variable indicating whether or not student
respondent is of race other than those already
mentioned
Continuous variable indicating student
respondent motivational scale developed by
ELS:2002 researchers
Categorical variable indicating student
respondent’s socioeconomic status quartile
Binary variable indicating whether or not student
respondent completed 1 or more AP Carnegie
units
Continuous variable indicating the number of
Carnegie units completed by student respondent
Categorical variable indicating student
respondent’s high school GPA
Categorical variable indicating the type of
postsecondary institution attended by student
respondent
Binary variable indicating whether or not student
respondent enrolled in one or more
postsecondary remedial courses

RACE2
RACE3
RACE4
BYINSTMO

MOTIV

BYSESQU1

SES
ANYAP

F1RHTUN

TOTAP

F1GRPP2

HSGPA

F2PS1SEC

SECTYPE

F2PS1REM

REM

83
Data Analysis
A quantitative analysis was used to make generalizations about the population by
using a representative sample from that population. Initial analysis of the data was carried out
to provide descriptive statistics and distributional characteristics for the variables being used,
as well as to assess multilevel model assumptions. Data pertinent to this research study were
extracted from the ELS:2002 dataset.
The primary method of analysis for this study is multilevel modeling, or hierarchical
linear modeling (HLM). The data contained in the ELS:2002 study are hierarchical in the
sense that students are nested within organizational units (schools). Because of the nested
nature of the data, HLM is an appropriate analytic technique. HLM has the ability to account
for intra-cluster dependences in the data, as well as to make use of the multiple levels of
variables. In this study, a generalized HLM for binary outcomes was used.
The use of HLM is often the best choice when using data from educational surveys
(Meinck & Vandenplas, 2012). According to Meinck and Vandenplas, “The education
systems with students embedded in classes, classes embedded in schools, schools in districts,
and districts in countries display the data structure for which HLM techniques were
developed” (p. 1). The data contained in the ELS:2002 fit this description. Students in this
data are clustered into high schools, and HLM accounts for this clustering.
Prior to fitting the models, descriptive statistics for variables used in this research
study were computed, as well as an assessment of model assumptions. The researcher needed
to determine whether or not a sufficient number of cases were available to obtain meaningful
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results. This is not an easy task when using HLM, as researchers disagree on necessary
sample sizes for certain parameters (Maas & Hox, 2005; Meinck & Vandenplas, 2012;
Raudenbush, 1997; Snijders & Bosker, 1993). Meinck and Vandenplas (2012) were able to
ascertain that the coefficients of variation for the parameters they studied all decreased as the
size of the sample increased. Maas and Hox (2005) found that increasing the number of level2 groups (i.e., clusters) lessens the standard errors of the fixed regression coefficients. Their
research concluded that increasing the number of clusters is more important than increasing
the number of members in each group. The dataset extracted from the ELS:2002 restricted
data set for use in this study contains information from 5,850 students from 708 high schools
(clusters) with a cluster size of approximately 25 students each. To address RQ1a, a set of
two-level, generalized hierarchical linear models (HLMs) were fitted in a sequential manner,
using the high school attended as the level-2 cluster variable, to assess whether completing
any AP Carnegie units while in high school was related to the binary outcome of enrolling in
a remedial course upon attendance at a postsecondary institution. A model using gender, race,
and socioeconomic status as level-1 predictors first was fitted. All predictor variables were
entered as grand mean centered. Next, high school GPA and student motivation were added
to the model as additional level-1 predictors. Finally, the variable representing completion of
any AP Carnegie units was added as a level-1 predictor. Significance of predictors was
assessed using a priori alpha level of .05. To answer RQ1b, the same sequence of HLMs was
fitted and assessed, except that the third model used the amount of AP Carnegie units
completed as a level-1 predictor rather than completion of one or more AP courses.
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To address RQ2a through RQ2e, a two-level generalized HLM was fitted using
appropriate level-1 interaction terms to determine if the characteristics mentioned in research
question 2 exert any moderating effects on the relationship between AP course completion
and college readiness. Moderator variables affect the strength of the relationship between the
predictor variable and the indicator variable by enhancing, reducing, or changing the
influence of the predictor (Fairchild & MacKinnon, 2009). This was done by first meancentering the variables for SES, motivation, and high school GPA and computing crossproducts between the variable ANYAP and each of these variables. Similarly, cross-products
with ANYAP were computed using each of the created binary variables for gender and each
of the four race variables. Next, a series of generalized HLMs were fitted using each of these
cross-product variables as a level-1 predictor to determine what moderating effects, if any,
each variable had on the relationship between completing AP course completion and college
readiness.
Finally, to address RQ3, a two-level generalized HLM was fitted to determine if the
type of postsecondary institution attended (either four-year institution or two-year or less
institution) has a moderating effect on the relationship between AP completion and college
readiness. Similar to RQ2, an interaction variable was configured using the cross product of
the type of postsecondary school attended and completion of one or more AP Carnegie units.
This variable was then introduced at level-1 along with the other predictor variables that were
used in the model created for RQ1a.
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Summary
This research study is based on a quantitative design. Data sets were obtained from
the restricted-use version of the ELS:2002 study and then reviewed for the appropriate
variables for use in this study. The ELS:2002 study contained data collected from over 16,000
students attending 750 schools across the United States. For the purposes of this research
study, data from those students who indicated attendance at a four-year or two-year or less
public or private post secondary institution were used. Further extrapolation of data for
various reasons described resulted in 5,850 cases from 708 schools used in this research
study.
Several variables for this research study were chosen based upon the research
questions generated. These variables chosen were gender, race, socioeconomic status, internal
motivation, high school GPA, number of AP Carnegie units completed, the type of
postsecondary institution attended, and enrollment in a postsecondary remedial course. The
rationale for choosing these variables is outlined in Chapter 2. These data were extricated
from various surveys given as part of the ELS:2002 longitudinal study. These data were
analyzed by computing descriptive statistics and frequency distributions, and the assumption
of multilevel modeling passed. Next, two-level, generalized hierarchical linear modeling was
used to answer the research questions. The results of these analyses and findings are
discussed in Chapter 4.

CHAPTER 4
DATA ANALYSIS AND FINDINGS
This chapter presents a discussion of the data analysis and findings pertaining to the
research questions in this study. Descriptive statistics are shown for the entire sample, as well
as two subsamples: students who attended a four-year postsecondary institution and those
who attended a two-year or less postsecondary institution. The first analysis describes the
relationship between completion of one or more AP Carnegie units in high school and college
readiness (as defined by enrollment in a postsecondary remedial course) for all students
attending a postsecondary institution. The second section is an analysis of the relationship
between the number of AP Carnegie units completed in high school and college readiness for
all students attending a postsecondary institution. The third section describes the moderating
effects, if any, that the control variables have on the relationship between completion of one
or more AP courses and college readiness. The final section describes any differences in
these relationships for students who attended a four-year postsecondary institution versus
those who attended a two-year or less postsecondary institution.
Descriptive Analysis of the Variables
Frequencies distributions were generated for each of the variables being used in the
study. For gender, the distribution shows the number of females in the sample to be slightly
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higher than the number of males. This is true for the entire sample as well as for the two
subsamples (see Table 2).

Table 2
Frequency Distribution for Student Gender

Gender
Male
Female

All Students
(n = 5,850)
n
%
2450 42.0%
3400 58.0%

Students attending four-year
institution
(n = 3,960)
n
%
1660
41.9%
2300
58.1%

Students attending two-year
institution
(n = 1,890)
n
%
800
42.2%
1090
57.8%

In terms of race/ethnicity of the sample, white students outnumbered non-white
students in each of the three sub-samples (see Table 3). The percentage of non-white students
indicating attendance at a two-year or less postsecondary institution (34.5%) is slightly higher
than those who indicated attendance at a four-year postsecondary institution (25.4%; see
Table 3).

Table 3
Frequency Distribution for Student Race

Race
White
African
American
Hispanic
Other

All Students
(n = 5,850)
n
%
4180 71.4%
570
590
610

9.8%
10.0%
10.4%

Students attending four-year
institution
(n = 3,960)
n
%
2960
74.7%
360
270
370

9.2%
6.8%
9.4%

Students attending two-year
institution
(n = 1,890)
n
%
1240
65.5%
210
300
140

11.0%
16.0%
7.5%
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Regarding socioeconomic status of students in the sample, almost half (47.7%) of the
students attending a four-year postsecondary institution are in the highest socioeconomic
quartile (see Table 4). For students in this same subsample, 25.8% are included in the lowest
two quartiles of socioeconomic status. Almost 52% of students indicating attendance at a
two-year or less institution are from the lowest two socioeconomic quartiles. For the larger
sample of all students, the students are distributed more evenly throughout the quartiles.
Students may choose to attend a two-year or less postsecondary institution for financial
reasons.

Table 4
Frequency Distribution for Student Socioeconomic Quartile

Quartile
Lowest
Quartile
Second
Quartile
Third
Quartile
Highest
Quartile

All Students
(n = 5,850)
n
%
820

Students attending four-year
institution
(n = 3,960)
n
%

Students attending two-year
institution
(n = 1,890)
n
%

14.0%

400

10.1%

400

21.2%

1220 20.9%

620

15.7%

580

30.4%

1570 26.9%

1050

26.5%

520

27.5%

2230 38.2%

1890

47.7%

400

20.9%

The distribution of student motivation scores shows a measure of a student’s
motivation to perform well academically in order to satisfy external goals such as future job
opportunities or financial security. This variable was created by ELS:2002 researchers using
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principal factor analysis, and the variable values were standardized to a mean of 0 and a
standard deviation of 1. Only respondents who provided a full set of responses were assigned
a scale value, with higher scores represent higher student motivation. The coefficient of
reliability for the scale is 0.85. Differences exist in the four-year and two-year or less
institution attendees, with 28.4% of the highest motivational scores attending a four-year
institution, while 18% of students in this same group attended a two-year or less institution
(see Figures 1, 2, and 3).
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Figure 1: Frequency distribution of motivation scores for all students.
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Figure 2: Frequency distribution of motivation scores for students attending a four-year
institution.
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Figure 3: Frequency distribution of motivation scores for students attending a two-year or less
institution.
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Regarding the information for high school GPA frequency distribution, of the highest
two GPA categories (3.01 – 3.50 and 3.51 – 4.00), 70.4% of students attended a four-year
institution compared to 32.8% of students attending a two-year or less institution. The
majority of students in the study (92.5%) had a high school GPA greater than 2.00 (see
Figures 4, 5, and 6).
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Figure 4: Frequency distribution of high school grade point averages for all students.
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Figure 5: Frequency distribution of high school grade point averages for students attending
four-year institutions.
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Figure 6: Frequency distribution of high school grade point averages for students attending
two-year or less institutions.
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The distribution information concerning whether or not a student had completed one
or more AP Carnegie units while in high school shows that the majority of students (59.0%)
who enroll in a postsecondary institution do so without completing any AP Carnegie units.
These percentages differ when looking at the subsample groups of students attending fouryear postsecondary institutions and students attending two-year or less postsecondary
institutions. The majority of students enrolling in a four-year institution (53.6%) completed
one or more AP Carnegie units in high school, compared to only 18.1% of those who attended
a two-year or less institution (see Table 5).

Table 5
Frequency Distribution for Student Completion of One or More AP Courses

All Students
(n = 5,850)
n
%
Completed one or
more AP Carnegie
units
2400 41.0%
Completed no AP
Carnegie units
3450 59.0%

Students attending
four-year institution
(n = 3,960)
n
%

Students attending twoyear institution
(n = 1,890)
n
%

2120

53.6%

340

18.1%

1840

46.4%

1590

84.0%

The frequency distribution for the number of AP Carnegie units completed by students
indicates over half of all students (59.0%) completed less than one AP Carnegie unit of study
during high school. Very few students, just over 10%, completed four or more AP Carnegie
units while in high school. Students attending a two-year or less postsecondary institution
complete less AP than their peers who attend a four-year postsecondary institution by a wide
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margin: close to 82% of those attending a two-year or less institution completing less than one
AP Carnegie unit, while less than half (46.4%) of students attending a four-year
postsecondary institution do so with completing less than one AP Carnegie unit. This seems
to indicate that students who complete more AP Carnegie units tend to enroll at four-year
universities (see Table 6).

Table 6
Frequency Distribution for Number of Advanced Placement Carnegie Units Completed
All Students
(n = 5,850)
Total AP
Carnegie Units
Completed

Students attending
four-year institution
(n = 3,960)

Students attending
two-year institution
(n = 1,890)

n

%

n

%

n

%

Less than 1

3450

59.0%

1840

46.4%

1550

81.9%

1 - 1.99

950

16.3%

750

18.9%

220

11.6%

2 - 2.99

500

8.5%

450

11.4%

60

3.4%

3 – 3.99

340

5.8%

330

8.2%

30

1.5%

4 – 4.99

220

3.8%

220

5.5%

10

0.6%

5 – 5.99

190

3.3%

190

4.8%

10

0.5%

6 – 6.99

110

1.9%

110

2.7%

10

0.4%

7 – 7.99

50

0.8%

50

1.2%

< 10

0.1%

8 or more

40

0.6%

40

1.0%

< 10

0.1%

The distributional information pertaining to college readiness (i.e., whether a student
took one or more remedial courses at a postsecondary institution) shows that overall, less than
half (37.9%) of all students enrolled in a remedial course at a postsecondary institution. For
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students attending a four-year postsecondary institution, 32.7% enrolled in one or more
remedial courses, compared to 47.5% of students attending a two-year or less postsecondary
institution (see Table 7).

Table 7
Frequency Distribution for Student Enrollment in One or More Remedial Courses
at a Postsecondary Institution
All Students
(n = 5,850)
n
%
Did not
enroll in a
remedial
course
Did enroll
in a
remedial
course

Students attending fouryear institution
(n = 3,960)
n
%

Students attending twoyear institution
(n = 1,890)
n
%

3630

62.1%

2660

67.3%

990

52.5%

2220

37.9%

1300

32.7%

900

47.5%

Collinearity statistics and correlation coefficients were computed for all independent
variables to ensure model assumptions were not violated. All tolerance levels are above a
value of 0.1 and all VIF levels are well below 10, meaning no multicollinearity issues exist
(see Table 8).
The observed point-biserial correlation of 0.422 between high school GPA and the
completion of one or more AP Carnegie units indicates there is a slight positive correlation
between these two variables. The correlations between other pairs of variables are much
lower, indicating that there is very little relationship among these variables (see Table 9).
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Table 8
Collinearity Statistics for Independent Variables - All Students
Variable
Motivation
Socioeconomic Status
Gender
Race
African American
Hispanic
Other
High School GPA
Completed one or more AP Carnegie units

Tolerance
.946
.854
.963

VIF
1.057
1.171
1.038

.886
.890
.965
.714
.795

1.129
1.123
1.037
1.400
1.258

Table 9
Correlations Among Independent Variables – All Students

Motivation

Motivation
Socioeconomic
Status

Socioeconomic
Status

Gender

Race is
African
American

Race is
Hispanic

Race is
Other

High
School
GPA

.076

Gender
Race is
African
American
Race is
Hispanic

.014

-.091

.011

-.128

.028

.028

-.230

.014

-.111

Race is Other
High School
GPA
Completed
one or more
AP Carnegie
units

.012

-.041

-.016

-.100

-.103

.144

.226

.009

-.101

-.033

.049

.199

.228

.130

-.244

-.123

.017

.422

Completed
one or
more AP
Carnegie
units
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These same collinearity statistics and correlation coefficients were calculated for the
two subsamples: students enrolled in a four-year postsecondary institution and students
enrolled in a two-year or less postsecondary institution. For the first subsample (enrollment in
a four-year postsecondary institution) all tolerance levels were above a value of 0.10 and all
VIF levels slightly above a value of 1.00, meaning no excessive multicollinearity issues exist
(see Table 10).

Table 10
Collinearity Statistics for Independent Variables - Students Attending Four-Year Institutions
Variable

Tolerance

VIF

Motivation

.967

1.035

Socioeconomic Status

.885

1.130

Gender

.961

1.041

African American

.884

1.131

Hispanic

.924

1.082

Other

.968

1.033

High School GPA

.755

1.324

Completed one or more AP Carnegie units

.826

1.210

Race

There is a slight positive correlation between high school GPA and the completion of
one or more AP Carnegie units (r = 0.388). No other pairs of variables showed substantial
correlation (see Table 11).
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Table 11
Correlations Among Independent Variables - Students Attending Four-Year Institutions

Motivation

Motivation
Socioeconomic
Status
Gender
Race is
African
American

Socioeconomic
Status

Gender

Race is
African
American

Race is
Hispanic

Race is
Other

.037
.020

-.091

.010

-.143

.002

Race is
Hispanic

.037

-.203

.029

-.086

Race is
Other

.011

-.049

-.006

-.102

-.087

.156

.154

.155

-.270

-.043

.024

.112

.177

.037

-.116

.012

.056

High School
GPA
Completed
one or more
AP Carnegie
units

High
School
GPA

Completed
one or
more AP
Carnegie
units

.388

For students enrolling in a two-year or less postsecondary institution, all tolerance
levels are above a value of 0.1 and all VIF levels are well below 10, meaning no
multicollinearity issues exist (see Table 12).
Calculations show the correlation values among the independent variables are small,
with none showing any substantial level of correlation between any pairs of the variables (see
Table 13).
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Table 12
Collinearity Statistics for Independent Variables - Students Attending Two-Year or Less
Institutions
Variable
Motivation
Socioeconomic Status
Gender
Race
African American
Hispanic
Other
High School GPA
Completed one or more AP Carnegie units

Tolerance
.950
.914
.958

VIF
1.052
1.095
1.043

.873
.870
.959
.927
.826

1.146
1.149
1.043
1.210
1.028

Table 13
Correlation Values for Independent Variables - Students Attending Two-Year or Less
Institutions

Motivation

Motivation
Socioeconomic
Status
Gender
Race is
African
American
Race is
Hispanic
Race is
Other
High School
GPA
Completed
one or more
AP Carnegie
units

Socioeconomic
Status

Gender

Race is
African
American

Race is
Hispanic

Race
is
Other

High
School
GPA

.040
-.003

-.101

.020

-.106

.069

.067

-.209

-.009

-.153

.001

-.039

-.025

-.100

-.125

.175

.084

.121

-.222

-.103

-.001

.093

.067

-.050

-.063

.028

.019

.241

Completed
one or more
AP
Carnegie
units
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The next sections discuss the models fitted to address the research questions and the
findings that result from those models. The first section discusses the analysis of the
relationship between completion of one or more AP Carnegie units and college readiness for
all students. The next section discusses the results pertaining to the relationship between the
number of AP Carnegie units completed and college readiness for the same sample. The third
section discusses the analysis of the moderating effects, if any, of the other independent
variables on the relationship between completion of AP Carnegie units and college readiness.
Finally, the last section discusses any differences in these same questions (RQ1 and RQ2) for
students attending a four-year postsecondary institution and for students attending a two-year
or less postsecondary institution.

Relationship Between AP Course Completion and College Readiness
Is Completion of AP Courses in High School
Related to a Student’s College Readiness?
RQ1 involved the relationship between completing AP courses in high school and
college readiness as defined by enrolling in a postsecondary remedial course. Based upon the
models built, there is a positive relationship between taking AP courses in high school and
college readiness.
RQ1a: Is completion of one or more AP Carnegie units in high school related to enrolling in a
postsecondary remedial course?
To address this question, random-intercept two-level hierarchical generalized linear
models were fitted to the entire sample (n = 5,850) of students. The first model fitted was the
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unconstrained, or null, model (see Table 14). This model was fitted to assess whether the
variability in the outcome variable, the log-odds of taking a postsecondary remedial course,
by level-2 group, is significantly different than 0, i.e. whether significant and/or substantial
clustering effects were evident. The results of this model produced the following equations:
Level-1 (student level): ηij = β0 j
Level-2 (school level):

€
is the log-odds of college readiness for student i in school j,

Where
intercept,
and

is the random

is the overall average log-odds of enrolling in a postsecondary remedial course,

is the school-level error term.

Table 14
Model 1 – Fixed Effects for the Unconstrained (Null) Model
Fixed Effect
Intercept2, γ00

Coefficient
-0.50

SE
0.04

t-ratio
-12.86

p-value
< .001

Odds ratio
0.61

This model indicates statistically significant differences exist at level-2, school level,
(

df = 707, p < .001; see Table 15) in the likelihood of enrolling in a

postsecondary remedial course, and therefore supports the use of HLM for this research.
Next, the intra-class correlation coefficient (ICC) was calculated. Lee (2000) proposes
interpreting the ICC as a method of determining whether the use of HLM is warranted or
whether standard single-level regression would be sufficient. According to Lee, if there is a
small amount of dependence on the higher-level groupings, then the independence of
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observations assumption of single-level regression may not be violated, and therefore would
be the proper technique. However, Roberts (2007) suggests that small ICC values may not
merit abandoning the use of HLM because additional dependence can arise after predictors
have been entered into the model. Therefore, ICC should be an initial indicator of the merits
of using HLM, but small values should not rule out its use.

Table 15
Final Estimation of Variance Components for Unconstrained (Null) Model
Random Effect
Intercept1, µ0

Standard
Deviation
0.41

Variance
Component
0.16

χ2

p-value

978.84

< .001

The ICC ranges from 0 to 1.0 and provides an assessment of how much variability lies
at the group level. The ICC is computed as:
ICC = ρ =

τ 00
τ 00 + σ 2

When data are dichotomous, within-group variability is defined by the sampling distribution
€ distribution (O’Connell, 2010). When the logistic model is
of data, typically the Bernoulli

applied, the level-1 residuals are assumed to follow the standard logistic distribution, with a
mean of 0 and variance of

(O’Connell, 2010). This variance represents the within-

group variance for ICC calculations of dichotomous data (Snijders & Bosker, 1999).
Therefore, 3.29 was used as the level-1 error variance (σ2) to calculate the ICC.
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For these data, the observed value of the ICC was 0.046. This result suggests that
approximately 5% of the variance in enrolling in a postsecondary remedial course is attributed
to the high school attended (level-2), and 95% of the variance is attributed to the individuals
in the study (level-1).
The fixed effect (

) shown in Table 14 can be transformed into a predicted

probability. The overall probability of enrolling in a postsecondary remedial course is given
by:

This result indicates a 37.7% predicted probability that a student will enroll in a remedial
course at a postsecondary institution.
Next, demographic predictor variables were added to the model. This model (Model
2) determines which, if any, of these demographic predictor variables have a predictive
relationship to college readiness. This model produced the following equations:
Level-1: ηij = β0j + β1j(SES) + β2j(GENDER) + β3j(RACE2) + β4j(RACE3) + β5j(RACE4)
Level-2:
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This equation models the log-odds of remedial course-taking of student i in school j;
the y-intercept

represents the adjusted overall school average log-odds of enrolling in a

remedial education course for school j. The coefficients

through

represent the effects

of each predictor on the log-odds of enrolling in a postsecondary remedial course.
For Model 2, the overall odds of enrolling in a remedial course were

, or

37.3% when expressed as a probability. The fixed effect was statistically significant
(

, p < .001; see Table 16), indicating that the overall log-odds of enrolling in a

remedial course did differed significantly from zero (i.e., differed significantly from 50%).

Table 16
Model 2 – Fixed Effects for the Relationship Between Demographic Variables
and College Readiness
Fixed Effect
For Intercept1, β0
Intercept2, γ00
For SES, β1
Intercept2, γ10
For Gender, β2
Intercept2, γ20
Race
For African American, β3
Intercept2, γ30
For Hispanic, β4
Intercept2, γ40
For Other, β5
Intercept 2, γ50

Coefficient

SE

t-ratio

p-value

Odds Ratio

-0.52

0.04

-13.51

< .001

0.60

-0.17

0.03

-4.99

< .001

0.85

0.08

0.07

1.14

.255

1.08

0.26

0.12

2.17

.030

1.30

0.36

0.12

3.04

.002

1.44

0.03

0.11

0.24

.808

1.03
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Examination of the relevant fixed effects showed that, after controlling for
demographic variables, socioeconomic status, African American race, and Hispanic race were
statistically significant predictors (

, p < .001;

, p = .030; and

,p

=.002; see Table 16). Expressed as odds ratios, each standard deviation increase in student
socioeconomic status resulted in a 1.18 decrease in the odds of enrolling in a postsecondary
remedial course; the odds that an African American student would enroll in a remedial course
are 1.30 times higher than white students; and the odds that Hispanic students would enroll in
a remedial course were 1.44 times higher than white students. The demographic variables of
gender or other race were not statistically significant predictors of enrolling in a
postsecondary remedial course (

, p = .255 and

, p = .808).

Examining the random effects showed significant variation in level-1 intercepts
(

df = 707, p < .001; see Table 17) indicating the overall log-odds of enrolling in

a postsecondary remedial course varied significantly among the high schools attended.

Table 17
Final Estimation of Variance Components for Model 2: Relationship Between Demographic
Variables and College Readiness
Random Effect
Intercept1, µ0

Standard
Deviation
0.37

Variance
Component
0.14

χ2

p-value

937.34

< .001

Next, the non-AP predictor variables for motivation and high school GPA were added
to the model. This resulted in the following equations for the new model (Model 3):
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Level-1: ηij = β0j + β1j(SES) + β2j(GENDER) + β3j(RACE2) + β4j(RACE3) + β5j(RACE4)
+ β6j(MOTIV) + β7j(HSGPA)
Level-2:

For Model 3, the overall odds of enrolling in a postsecondary remedial course were
(i.e., probability = 36.8%). The fixed effect for the intercept was statistically
significant (

, p < .001; see Table 18), indicating that the overall log-odds of

enrolling in a remedial course differed significant from zero (i.e., was different from 50%).
Controlling for these non-AP variables, the relevant fixed effects showed high school
GPA to be a statistically significant predictor (
gender (

, p < .001; see Table 18), as was

, p = .007; see Table 18). Expressed as an odds ratio, this means that each

standard deviation increase in a student’s high school GPA resulted in a 1.33 decrease in the
odds of enrolling in a postsecondary remedial course; and the odds that a female student
would enroll in a remedial course were 1.22 times higher than male students The results also

indicated that motivation had no statistically significant effect (
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, p = .719; see Table

18).

Table 18
Model 3 – Fixed Effects for the Relationship Between All Non-AP Variables
and College Readiness
Fixed Effect
For Intercept1, β0
Intercept2, γ00
For SES, β1
Intercept2, γ10
For Gender, β2
Intercept2, γ20
Race
For African American, β3
Intercept2, γ30
For Hispanic, β4
Intercept2, γ40
For Other, β5
Intercept2, γ50
For Motivation, β6
Intercept2, γ60
For HSGPA, β7
Intercept2, γ70

Coefficient

SE

t-ratio

p-value

Odds Ratio

-0.54

0.04

-13.67

<.001

0.00

-0.11

0.03

-3.10

.002

0.90

0.20

0.07

2.71

.007

1.22

-0.01

0.13

-0.04

.966

0.99

0.23

0.12

1.92

.055

1.26

0.02

0.11

0.22

.825

1.02

0.01

0.04

0.35

.729

1.01

-0.29

0.03

-9.51

< .001

0.75

The random effect for the intercept ( χ2 = 954.04 , df = 707, p < .001; see Table 19)
indicated that, controlling for demographic variables, motivation, and high school GPA, the

€ remedial course varied significantly across the high
odds of enrolling in a postsecondary
schools attended.
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Table 19
Final Estimation of Variance Components for Model 3: Relationship Between All Non-AP
Variables and College Readiness
Random Effect
Intercept1, µ0

Standard
Deviation
0.39

Variance
Component
0.16

χ2

p-value

954.04

< .001

The next model built, Model 4, was constructed by adding the variable for completion
of one or more AP Carnegie units to the level-1 variables of Model 3. This produced the
following equations:
Level-1: ηij = β0j + β1j(SES) + β2j(GENDER) + β3j(RACE2) + β4j(RACE3) + β5j(RACE4)
+ β6j(MOTIV) + β7j(HSGPA) + β8j(ANYAP)
Level-2:

Model 4 indicated the fixed effect of the intercept was statistically significant
(

, p < .001; see Table 20), meaning that the overall log-odds of enrolling in a

remedial course was significantly different from zero (i.e., was different from 50%).
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Specifically, the predicted probability of enrolling in a postsecondary remedial course was
36.8%.
Controlling for demographic and the non-AP variables of motivation and high school
GPA, Model 4 indicated that completing one or more AP Carnegie units is a statistically
significant predictor (

, p < .001; see Table 20). Specifically, completing one or

more AP courses resulted in a 1.56 times decrease in the odds of enrolling in a postsecondary
remedial course.

Table 20
Model 4 – Fixed Effects for the Relationship Between Completing One or More AP Carnegie
Units and College Readiness
Fixed Effect
For Intercept1, β0
Intercept2, γ00
For SES, β1
Intercept2, γ10
For Gender, β2
Intercept2, γ20
Race
For African American, β3
Intercept2, γ30
For Hispanic, β4
Intercept2, γ40
For Other, β5
Intercept2, γ50
For Motivation, β6
Intercept2, γ60
For HSGPA, β7
Intercept2, γ70
For Completed One or
more AP Carnegie units, β8
Intercept2, γ80

Coefficient

SE

t-ratio

p-value

Odds Ratio

-0.54

0.04

-13.53

< .001

0.58

-0.08

0.03

-2.24

.025

0.92

0.18

0.07

2.52

.012

0.81

0.01

0.13

0.07

.943

1.01

0.28

0.12

2.24

.025

1.32

0.06

0.11

0.58

.563

1.07

0.03

0.04

0.70

.485

1.03

-0.21

0.03

-6.52

< .001

0.81

-0.51

0.08

-6.20

< .001

0.60
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The random effect of the intercept value was statistically significant, ( χ = 955.38 , df
2

= 707, p < .001; see Table 21), indicating a variation in the log-odds of college readiness

€

when controlling for the level-1 predictors.

Table 21
Final Estimation of Variance Components for Model 4: Relationship Between Completing
One or More AP Carnegie Units and College Readiness
Random Effect
Intercept1, µ0

Standard
Deviation
0.40

Variance
Component
0.16

χ2

p-value

955.38

< .001

RQ1b: Is the amount of AP Carnegie units completed by a student in high school related to
college readiness?
The second part of RQ1 was to determine if there is a relationship between the amount
of AP Carnegie units completed and college readiness. Again the fitted models showed that
completing more AP Carnegie units leads to greater college readiness.
To answer this question, a new model (Model 6) was constructed by replacing the
variable for completing one or more AP Carnegie units in Model 4 with the variable for the
number of AP Carnegie units completed. This resulted in the following equations:
Level-1: ηij = β0j + β1j(SES) + β2j(GENDER) + β3j(RACE2) + β4j(RACE3) + β5j(RACE4)
+ β6j(MOTIV) + β7j(HSGPA) + β8j(TOTAP)
Level-2:
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In Model 6, the fixed effect of the intercept was statistically significant
(

, p < .001; see Table 22), indicating that the overall log-odds of enrolling in a

remedial course was significantly different from zero (i.e., was different from 50%).
Specifically, after controlling for the other predictors in the model, the predicted probability
of enrolling in a postsecondary remedial course was 36.6%.
Model 6 also indicated that, after controlling for the other predictor variables in the
model, the number of AP Carnegie units completed is a statistically significant predictor of
college readiness (

, p < .001; see Table 22). Specifically, each additional AP

Carnegie unit completed results in a 1.20 decrease in the odds of enrolling in a postsecondary
remedial course.
The random effect of the intercept was statistically significant, ( χ2 = 967.07 , df = 707,
p < .001; see Table 23), indicating variation in the log-odds of college readiness when
controlling for the level-1 predictors.

€
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Table 22
Model 6 – Fixed Effects for the Relationship Between the Number of AP Carnegie Units
Completed and College Readiness
Fixed Effect

Coefficient

SE

t-ratio

p-value

Odds Ratio

-0.55

0.04

-13.71

< .001

0.58

-0.07

0.03

-2.03

.042

0.93

0.18

0.07

2.53

.011

1.20

0.00

0.13

0.30

.976

1.00

0.28

0.12

2.30

.021

1.33

0.11

0.11

0.97

.330

1.12

0.04

0.04

0.98

.326

1.04

-0.20

0.03

-6.29

< .001

0.81

-0.19

0.03

-7.00

< .001

0.83

For Intercept1, β0
Intercept2, γ00
For SES, β1
Intercept2, γ10
For Gender, β2
Intercept2, γ20
Race
For African American, β3
Intercept2, γ30
For Hispanic, β4
Intercept2, γ40
For Other, β5
Intercept2, γ50
For Motivation, β6
Intercept2, γ60
For HSGPA, β7
Intercept2, γ70
For Amount of AP Carnegie
units completed, β8
Intercept2, γ80

Table 23
Final Estimation of Variance Components for Model 6: Relationship Between the Number of
AP Carnegie Units Completed and College Readiness
Random Effect
Intercept1, µ0

Standard
Deviation
0.41

Variance
Component
0.16

χ2

p-value

967.07

< .001
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Moderating Effects of Student Characteristics on the Relationship Between
Completion of AP Courses and College Readiness
The purpose of RQ2 was to determine if any of the controlling variables used in the
study (gender, race, socioeconomic status, motivation, and high school GPA) have a
moderating effect on the relationship between completing one or more AP Carnegie units and
college readiness. In other words, do any of these variables affect the strength of this
relationship? Several steps needed to be taken before completing this analysis. Based upon
the fitted models, the findings showed that race, socioeconomic status and high school GPA
had a moderating effect on the AP completion/college readiness relationship, while gender,
and motivation showed no moderating effect.
First, new mean-centered variables were created for each of the continuous variables
high school GPA, SES, and motivation. Next, new variables were created by taking the crossproduct of the variable for completion of one or more AP Carnegie units and these new meancentered variables. Finally, two additional new variables were created by taking the crossproduct between the variable for completion of one or more AP Carnegie units and the
nominal variables gender and race is white.
New models were fitted to test what moderating effects, if any, each of the predictor
variables has on the AP completion/college readiness relationship. The models were built by
adding the new cross-product variable to level-1 predictors in Model 4.
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RQ2a: Does gender have a moderating effect on the relationship between completing one or
more AP courses and college readiness?
The cross-product variable for gender and completion of one or more AP Carnegie
units was added to level-1 variables from Model 4 to produce a new model to assess the
moderating effect of gender on the relationship between AP completion and college readiness.
This produced a new model (Model 8) with the following equations:
Level-1: ηij = β0j + β1j(SES) + β2j(GENDER) + β3j(RACE2) + β4j(RACE3) + β5j(RACE4)
+ β6j(MOTIV) + β7j(HSGPA) + β8j(ANYAP) + β9j(GENDERxANYAP)
Level-2:

Model 8 results indicated that gender did not have a significant moderating effect on
the relationship between completing AP and college readiness (
Table 24).

, p = .723; see
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Table 24
Model 8 – Fixed Effects for the Moderating Effect of Gender on the Relationship Between
Completing One or More AP Carnegie Units and College Readiness
Fixed Effect
For Intercept1, β0
Intercept2, γ00
For SES, β1
Intercept2, γ10
For Gender, β2
Intercept2, γ20
Race
For African American, β3
Intercept2, γ30
For Hispanic, β4
Intercept2, γ40
For Other, β5
Intercept2, γ50
For Motivation, β6
Intercept2, γ60
For HSGPA, β7
Intercept2, γ70
For Completed One or more
AP Carnegie units, β8
Intercept2, γ80
For GENDER×ANYAP, β9
Intercept2, γ90

Coefficient

SE

t-ratio

p-value

Odds Ratio

-0.54

0.04

-13.53

< .001

0.58

-0.08

0.03

-2.23

.026

0.93

0.20

0.09

2.26

.024

1.22

0.01

0.13

0.06

.949

1.01

0.28

0.12

2.24

.025

1.32

0.06

0.11

0.58

.564

1.07

0.03

0.04

0.70

.486

1.03

-0.21

0.03

-6.53

< .001

0.81

-0.47

0.12

-3.92

< .001

0.62

-0.05

0.15

-0.36

.723

0.95

The random effect of the intercept was statistically significant, ( χ2 = 956.09 , df = 707,
p < .001; see Table 25), indicating a variation in the log-odds of college readiness among
schools when controlling for the level-1 predictors.
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Table 25
Final Estimation of Variance Components for Model 8: Moderating Effect of Gender on the
Relationship Between Completing One or More AP Carnegie Units and College Readiness
Random Effect
Intercept1, µ0

Standard
Deviation
0.40

Variance
Component
0.16

χ2

p-value

956.09

< .001

RQ2b: Does race have a moderating effect on the relationship between completing one or
more AP courses and college readiness?
To assess the moderating effect of race on the relationship between AP completion
and college readiness, an interaction term corresponding to race (white) and completion of
one or more AP Carnegie units was added to level-1 variables from Model 4. This produced a
model (Model 9) with the following equations:
Level-1: ηij = β0j + β1j(SES) + β2j(GENDER) + β3j(RACE1) + β4j(MOTIV) + β5j(HSGPA)
+ β6j(ANYAP) + β7j(RACE1xANYAP)
Level-2:
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Model 9 indicated race has a statistically significant moderating effect on the
relationship between AP completion and college readiness (

, p = < .001; see Table

26). Specifically, the relationship between AP completion and college readiness was stronger
for white persons than for non-white persons.

Table 26
Model 9 – Fixed Effects for the Moderating Effect of Race on the Relationship Between
Completing One or More AP Carnegie Units and College Readiness

Fixed Effect
For Intercept1, β0
Intercept2, γ00
For SES, β1
Intercept2, γ10
For Gender, β2
Intercept2, γ20
Race
For White, β3
Intercept2, γ30
For Motivation, β4
Intercept2, γ40
For HSGPA, β5
Intercept2, γ50
For Completed One or more
AP Carnegie units, β6
Intercept2, γ60
For RACE1×ANYAP, β7
Intercept2, γ70

Coefficient

SE

t-ratio

p-value

Odds Ratio

-0.53

0.04

-13.25

< .001

0.59

-0.08

0.03

-2.28

.022

0.92

0.19

0.07

2.56

.010

1.20

0.09

0.10

0.93

.353

1.10

0.03

0.04

0.82

.411

1.03

-0.22

0.03

-6.80

< .001

0.80

-0.09

0.13

-0.65

.515

0.92

-0.58

0.15

-3.77

< .001

0.56

The random effect of the intercept was statistically significant, ( χ2 = 964.46 , df = 707,
p = < .001; see Table 27), indicating a variation in the log-odds of college readiness among
schools when controlling for the level-1 predictors.
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Table 27
Final Estimation of Variance Components for Model 9: Moderating Effect of Race on the
Relationship Between Completing One or More AP Carnegie Units and College Readiness

Random Effect
Intercept1, µ0

Standard
Deviation
0.41

Variance
Component
0.16

χ2

p-value

964.46

< .001

RQ2c: Does socioeconomic status have a moderating effect on the relationship between
completing one or more AP courses and college readiness?
To assess the moderating effect of socioeconomic status on the relationship between
AP completion and college readiness, an interaction term corresponding to socioeconomic
status and completion of one or more AP Carnegie units was added to level-1 variables from
Model 4. This produced a model (Model 10) with the following equations:
Level-1: ηij = β0j + β1j(SES) + β2j(GENDER) + β3j(RACE2) + β4j(RACE3) + β5j(RACE4)
+ β6j(MOTIV) + β7j(HSGPA) + β8j(ANYAP) + β9j(SESxANYAP)
Level-2:
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Model 10 indicated socioeconomic status had a statistically significant moderating
effect on the relationship between AP completion and college readiness (

,p=

.011; see Table 28). Specifically, the relationship between AP completion and college
readiness was stronger for students with higher socioeconomic status than those with lower
socioeconomic status.

Table 28
Model 10 – Fixed Effects for the Moderating Effect of Socioeconomic Status on the
Relationship Between Completing One or More AP Carnegie Units and College Readiness
Fixed Effect
For Intercept1, β0
Intercept2, γ00
For SES, β1
Intercept2, γ10
For Gender, β2
Intercept2, γ20
Race
For African American, β3
Intercept2, γ30
For Hispanic, β4
Intercept2, γ40
For Other, β5
Intercept 2, γ50
For Motivation, β6
Intercept2, γ60
For HSGPA, β7
Intercept2, γ70
For Completed One or more
AP Carnegie units, β8
Intercept2, γ80
For SES×ANYAP, β9
Intercept2, γ90

Coefficient

SE

t-ratio

p-value

Odds Ratio

-0.54

0.04

-13.55

< .001

0.58

-0.02

0.04

-0.39

.698

0.98

0.18

0.07

2.58

.011

1.20

0.01

0.13

0.11

.913

1.01

0.26

0.12

2.13

.033

1.30

0.06

0.11

0.51

.612

1.06

0.03

0.04

0.71

.480

1.03

-0.21

0.03

-6.52

< .001

0.81

-0.49

0.08

-6.04

< .001

0.61

-0.12

0.07

-2.55

.011

0.84
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The random effect of the intercept was statistically significant, ( χ = 954.41, df = 707,
2

p < .001; see Table 29), indicating a variation in the log-odds of college readiness among
schools when controlling for the level-1 predictors.
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Table 29
Final Estimation of Variance Components for Model 10: Moderating Effect of Socioeconomic
Status on the Relationship Between Completing One or More AP Carnegie Units and College
Readiness
Random Effect
Intercept1, µ0

Standard
Deviation
0.40

Variance
Component
0.16

χ2

p-value

954.41

< .001

RQ2d: Does motivation have a moderating effect on the relationship between completing one
or more AP courses and college readiness?
To assess the moderating effect of motivation on the relationship between AP
completion and college readiness, an interaction term corresponding to motivation and
completion of one or more AP Carnegie units was added to level-1 variables from Model 4.
This produced a model (Model 11) with the following equations:
Level-1: ηij = β0j + β1j(SES) + β2j(GENDER) + β3j(RACE2) + β4j(RACE3) + β5j(RACE4)
+ β6j(MOTIV) + β7j(HSGPA) + β8j(ANYAP) + β9j(MOTIVxANYAP)
Level-2:
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Model 11 indicated motivation had no statistically significant moderating effect on the
relationship between AP completion and college readiness (

, p = .111; see Table

30).

Table 30
Model 11 – Fixed Effects for the Moderating Effect of Motivation on the Relationship
Between Completing One or More AP Carnegie Units and College Readiness
Fixed Effect
For Intercept1, β0
Intercept2, γ00
For SES, β1
Intercept2, γ10
For Gender, β2
Intercept2, γ20
Race
For African American, β3
Intercept2, γ30
For Hispanic, β4
Intercept2, γ40
For Other, β5
Intercept2, γ50
For Motivation, β6
Intercept2, γ60
For HSGPA, β7
Intercept2, γ70
For Completed One or more
AP Carnegie units, β8
Intercept2, γ80
For MOTIV×ANYAP, β9
Intercept2, γ90

Coefficient

SE

t-ratio

p-value

Odds Ratio

-0.54

0.04

-13.5

< .001

0.58

-0.08

0.03

-2.24

.025

0.93

0.18

0.07

2.52

.012

1.20

0.00

0.13

-0.01

.990

1.00

0.28

0.12

2.25

.025

1.32

0.06

0.11

0.57

.571

1.07

0.07

0.05

1.55

.122

1.07

-0.21

0.03

-6.56

< .001

0.81

-0.50

0.08

-6.11

< .001

0.61

-0.12

0.07

-1.59

.111

0.89
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The random effect of the intercept was statistically significant, ( χ = 955.59 , df = 707,
2

p < .001; see Table 31), indicating a variation in the log-odds of college readiness among
schools when controlling for the level-1 predictors.

€

Table 31
Final Estimation of Variance Components for Model 11: Moderating Effect of Motivation on
the Relationship Between Completing One or More AP Carnegie Units and College
Readiness
Random Effect
Intercept1, µ0

Standard
Deviation
0.40

Variance
Component
0.16

χ2

p-value

955.59

< .001

RQ2e: Does high school GPA have a moderating effect on the relationship between
completing one or more AP courses and college readiness?
To assess the moderating effect of high school GPA on the relationship between AP
completion and college readiness an interaction term corresponding to high school GPA and
completion of one or more AP Carnegie units was added to level-1 variables from Model 4.
This produced a model (Model 12) with the following equations:
Level-1: ηij = β0j + β1j(SES) + β2j(GENDER) + β3j(RACE2) + β4j(RACE3) + β5j(RACE4)
+ β6j(MOTIV) + β7j(HSGPA) + β8j(ANYAP) + β9j(HSGPAxANYAP)
Level-2:
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Model 12 indicated high school GPA had a statistically significant moderating effect
on the relationship between AP completion and college readiness (

, p = .022; see

Table 32). Specifically, the relationship between AP completion and college readiness was
stronger for students with higher high school GPAs than those with lower high school GPAs.
The random effect of the intercept was statistically significant, (

, df = 707,

p < .001; see Table 33), indicating a variation in the log-odds of college readiness among
schools when controlling for the level-1 predictors.
In summary, these models show race, SES, and high school GPA all had a statistically
significant moderating effect on the relationship between AP completion and college
readiness, while gender and motivation did not. Of interest here is the lack of moderating
effect by the variable motivation, one of the pillars of Conley’s (2007) model of college
readiness. This can be partially explained by the difference in how motivation is defined by
Conley versus that of the researchers involved in ELS:2002. Conley uses several learning
skills, such as student ownership of learning and persistence, as motivating factors. These can
be viewed as intrinsic characteristics. The researchers involved in ELS:2002 used answers to
questions involving extrinsic goals to quantify motivation. Specifically, each student was
assigned a motivational value using answers to questions regarding the student’s motivation
to do well academically in order to satisfy goals of future job opportunities or financial
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security. This difference in intrinsic versus extrinsic motivational factors may be the cause of
these difference in results.

Table 32
Model 12 – Fixed Effects for the Moderating Effect of High School GPA on the Relationship
Between Completing One or More AP Carnegie Units and College Readiness
Fixed Effect
For Intercept1, β0
Intercept2, γ00
For SES, β1
Intercept2, γ10
For Gender, β2
Intercept2, γ20
Race
For African American, β3
Intercept2, γ30
For Hispanic, β4
Intercept2, γ40
For Other, β5
Intercept2, γ50
For Motivation, β6
Intercept2, γ60
For HSGPA, β7
Intercept2, γ70
For Completed One or more
AP Carnegie units, β8
Intercept2, γ80
For HSGPA×ANYAP, β9
Intercept2, γ90

Coefficient

SE

t-ratio

p-value

Odds Ratio

-0.54

0.04

-13.58

< .001

0.58

-0.07

0.03

-2.14

.032

0.93

0.19

0.07

2.55

.011

1.20

0.02

0.13

0.13

.898

1.02

0.28

0.12

2.25

.024

1.32

0.08

0.11

0.70

.484

1.08

0.03

0.04

0.76

.450

1.03

-0.17

0.04

-4.72

< .001

0.84

-0.46

0.08

5.46

< .001

0.63

-0.16

0.07

-2.29

.022

0.85
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Table 33
Final Estimation of Variance Components for Model 12: Moderating Effect of High School
GPA on the Relationship Between Completing One or More AP Carnegie Units and College
Readiness
Random Effect
Intercept1, µ0

Standard
Deviation
0.40

Variance
Component
0.16

χ2

p-value

953.52

< .001

Relationship Between AP Completion and College Readiness Based
Upon Type of Postsecondary Schools Attended
RQ3: Is the relationship between completion of AP Carnegie units and college readiness the
same for students who attend four-year universities and those who attend two-year
universities?
The purpose RQ3 was to determine if the type of postsecondary institution attended
had an effect on the relationship between AP completion and college readiness. The models
indicated that the type of postsecondary school attended, four-year institution versus two-year
or less institution, had no statistically significant effect on this relationship.
To assess this effect, a new model was built using the same process used to answer
RQ2. The type of postsecondary institution attended and the interaction variable for the type
of postsecondary institution attended and completion of one or more AP Carnegie units were
added to the predictor variables used in Model 4. This produced a model (Model 13) with the
following equations:
Level-1: ηij = β0j + β1j(SES) + β2j(GENDER) + β3j(RACE2) + β4j(RACE3) + β5j(RACE4)
+ β6j(MOTIV) + β7j(HSGPA) + β8j(ANYAP) + β9j(SECTYPE)
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+β10j(SECTYPExANYAP)
Level-2:

Model 13 indicated that the type of postsecondary institution attended had no
statistically significant effect on the relationship between AP completion and college
readiness (

, p = .419; see Table 34).

The random effect of the intercept was statistically significant, ( χ2 = 956.16 , df =
5847, p < .001; see Table 35), indicating a variation in the log-odds of college readiness
among schools when controlling for the level-1 predictors.

€

Summary
This chapter began with a summary of descriptive statistics of the sample used for this
analysis. Next, several random-intercept two-level hierarchical generalized linear models
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were constructed to answer RQ1a. These models showed that completing one or more AP
Carnegie units in high school had a significant predictive relationship with college readiness,
lessening the likelihood of a student taking a postsecondary remedial course, thus increasing
college readiness.

Table 34
Model 13 – Fixed Effects for the Moderating Effect of the Type of Postsecondary Institution
Attended on the Relationship Between Completing One or More AP Carnegie Units and
College Readiness
Fixed Effect
For Intercept1, β0
Intercept2, γ00
For SES, β1
Intercept2, γ10
For Gender, β2
Intercept2, γ20
Race
For African American, β3
Intercept2, γ30
For Hispanic, β4
Intercept 2, γ40
For Other, β5
Intercept2, γ50
For Motivation, β6
Intercept2, γ60
For HSGPA, β7
Intercept2, γ70
For Completed One or more
AP Carnegie units, β8
Intercept2, γ80
For SECTYPE, β9
Intercept2, γ90
For SECTYPE×ANYAP, β10
Intercept2, γ100

Coefficient

SE

t-ratio

p-value

Odds Ratio

-0.54

0.04

-13.67

< .001

0.58

-0.06

0.04

-1.71

.088

0.94

0.18

0.07

2.46

.014

1.20

0.04

0.13

0.32

.752

1.04

0.26

0.12

2.09

.037

1.29

0.08

0.11

0.68

.495

1.08

0.03

0.04

0.78

.435

1.03

-0.18

0.03

-5.37

< .001

.083

-0.36

0.16

-2.27

.023

0.70

-0.20

0.09

-2.16

.031

0.82

-0.145

0.18

-0.81

.419

0.86
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Table 35
Final Estimation of Variance Components for Model 13: Moderating Effect of the Type of
Postsecondary Institution Attended on the Relationship Between Completing One or More AP
Carnegie Units and College Readiness
Random Effect
Intercept1, µ0

Standard
Deviation
0.40

Variance
Component
0.16

χ2

p-value

956.16

< .001

Next, a similar analysis was done to answer RQ1b. Several random-intercept twolevel hierarchical generalized linear models were constructed using a continuous variable
representing the amount of AP Carnegie units completed versus the previous binary variable
representing whether or not the student completed one or more AP Carnegie units. These
models indicated that the amount of AP Carnegie units completed does have a positive effect
on college readiness. More specifically, completing more AP Carnegie units in high school
lessened the likelihood of taking a postsecondary remedial course, thus increasing college
readiness.
Several more random-intercept two-level hierarchical generalized linear models were
constructed to answer RQ2, resulting in an analysis of the moderating effects of the predictor
variables on the relationship between AP completion and college readiness. These variables
were added to Model 4 individually, and each new model was reviewed for moderating
effects. This process determined that the strength of the relationship between AP completion
and college readiness differs between white and non-white students, students with differing
socioeconomic status, and students with differing high school GPAs. These results were
surprising, as they do not seem to support the policy of open enrollment in the AP Program.
This purpose of this policy is to provide exposure to AP courses for minority students,
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students of low socioeconomic status, and students who are traditionally not as strong
academically in an effort to increase college readiness. However, based upon these outcomes,
the relationship between completing AP and college readiness is not as strong for these
student groups. For example, Model 12 indicated that the relationship between completing
AP and college readiness was not as strong for students with lower high school GPAs,
indicating that completion of AP had less of an effect on college readiness for this group. The
same is true for non-white students and students of lower socioeconomic status. Neither
gender nor motivation had any moderating effect on the strength of this relationship.
Finally, a two-level model was constructed to analyze whether or not the type of
postsecondary school attended had an effect on the relationship between completing one or
more AP Carnegie units and college readiness. This model was constructed using the same
process to answer research question 2, using the interaction variable for the type of
postsecondary institution attended (four-year or two-year or less) and the completion of one or
more AP Carnegie units. This model indicated no statistically significant effect on the
relationship between AP completion and college readiness based upon the type of
postsecondary school attended.

CHAPTER 5
DISCUSSION
This research studied the relationship between completing AP courses in high school
and college readiness as defined by enrolling in a postsecondary remedial course. Data
utilized in this study were taken from the restricted dataset of the ELS:2002, a longitudinal
study that collected data pertaining to the academic behaviors of students in the Class of 2004.
This was a significant year, as the National Center for Educational Statistics reported roughly
67% of this class went on to enroll in college, much higher than any previous year (Snyder et
al., 2006).
Three research questions were posed, and several random-intercept two-level
hierarchical generalized linear models were developed to help determine what relationship, if
any, completing one or more AP Carnegie units has on a student’s college readiness. Several
individual variables were also identified and analyzed to determine if any of these had any
type of moderating effect on the AP completion/college readiness relationship. The same
process of HLM model construction was used to determine if there were differences in the AP
completion/college readiness relationship and moderating effects for student who attended a
four-year postsecondary institution and those that attended a two-year or less postsecondary
institution. In this chapter, the summary of results are described for each of the research
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questions, the implications of the findings are discussed, the limitations of the study are
outlined, and recommendations for future research are suggested.
Summary of Findings
Relationship Between AP Completion and College Readiness
Is completion of one or more AP Carnegie units in high school related to a student’s
college readiness? According to the models constructed for RQ1a, the answer is yes, and the
relationship is a positive one. The models indicated a student has a 68.8% probability of
enrolling in a postsecondary remedial course. Although this probability is lower than
Wimberly and Noeth’s (2009) estimate of 90% of high school students needing to enroll in at
least one remedial course before graduating college, it is much higher than the nearly onethird of students required to take a remedial course during the first year of postsecondary
enrollment in 2001 reported by Bettinger and Long (2009). Further, the models showed that
this probability varies across the high schools attended. The models also indicated students
who completed one or more AP Carnegie units in high school had 1.56 times lower odds of
taking a remedial course as compared to their peers who completed no AP.
Of interest during this process of model fitting was the fact that motivation had no
significant predictive effect on college readiness. This is somewhat surprising, as motivation
has been identified as being an important noncognitive measure of college readiness (Conley,
2007; Ramsey, 2008). This unexpected result may be due to the manner in which the
motivation variable is defined by different researchers. This study used the value of the
instrumental motivation (utility interest) scale developed by NCES researchers in the
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ELS:2002 study. This scale was based upon a student’s extrinsic motivation, the student’s
desire to perform well academically in order to satisfy external goals. Values were
determined by a student’s answers to three questions regarding studying habits: 1) I study to
get a good grade; 2) I study to increase my job opportunities; and 3) I study to ensure that my
future will be financially secure. Although extrinsic goals are a type of motivation, one could
argue that this is different from the definition of motivation that is offered by Conley (2007)
and Dweck et al. (2011). Rather than use extrinsic factors when defining motivation, these
researchers looked for specific student behaviors, such as engaging in challenging work and
showing persistence in solving a problem, to determine motivation levels of students.
After determining that completing one or more AP Carnegie units lessens the
probability of enrolling in a postsecondary remedial course, a new model was constructed to
determine whether or not the amount of AP Carnegie units completed had any relationship to
college readiness. The results of this model indicated that each additional AP Carnegie unit
completed in high school decreased the odds of taking a postsecondary remedial course by
1.20 times (20%). Again, these models point to these varying based upon the high schools
attended.
The results support researchers’ claims regarding AP courses enhancing the
production of a more college-ready student, and completion of such courses should lessen the
likelihood of enrollment in postsecondary remedial education courses (Dougherty et al., 2005;
Hargrove et al., 2008; Morgan & Maneckshana, 2000). The Center for College Readiness
(2011) at Rice University stated that AP courses are the national standard for academic rigor,
and the results of this research are further support for this statement. Further, it can be
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concluded that AP courses contain the necessary rigor to develop the key cognitive skills of
analytical thinking and problem-solving, thus supporting Conley’s (2007) theory of the
importance of habits of mind to a student’s college readiness. Additionally, these results
reinforce the theory that offering academically challenging high school courses, of which AP
is one component, plays a significant role in the development and academic preparation of
high school students (Adelman, 1999) and provides them with an indication expected from
college-level work (Dounay, 2006).
In the study The Toolbox Revisted: Paths to Degree Completion From High School to
College, Adelman (2006) found that a student’s need for remediation was closely tied to the
high school curriculum that the student completed. The Ohio Board of Regents made a
similar conclusion that students who completed a rigorous academic core curriculum in high
school were 50% less likely to need remediation in college (Bettinger et al., 2013). These
results indicate that AP courses provide the rigor necessary for a student to be far less likely to
enroll in a remedial course.
Results of Moderating Effects
After determining the existence of the relationship between completing one or more
AP Carnegie units and college readiness, models were constructed to determine whether or
not other student characteristics had any moderating effect on the AP completion/college
readiness relationship. The variables analyzed for moderating effects included gender, race,
socioeconomic status, student motivation, and high school GPA. Cross products of each
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controlling variable in RQ2a through RQ2e and the variable representing the completion of
one or more AP Carnegie units were used in constructing these models.
Gender
The model constructed for RQ2a indicated gender has no moderating effect on the
relationship between completing AP Carnegie units and college readiness. Therefore, being
male or female has no amplifying or weakening effect on this relationship.
Race
To simplify the model constructed to answer RQ2b, race was identified as being white
or non-white. The model results indicated race had a significant moderating effect on the
relationship between AP completion and college readiness. Specifically, the relationship
between completing one or more AP Carnegie units and college readiness is stronger for
white students than non-white students.
Socioeconomic Status
The model produced for this analysis indicated SES had a significant moderating
effect on the relationship between AP Completion and college readiness. Specifically, the
relationship between AP completion and college readiness is magnified for those students
with a higher socioeconomic status.
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Motivation
This model indicated student motivation had no moderating effect on the relationship
between completing AP Carnegie units and college readiness.
High School GPA
The model for RQ2e indicated high school GPA had a significant moderating effect on
the relationship between completion of AP and college readiness. Completing one or more
AP courses in high school will have a greater effect on this relationship for students with
higher GPAs.
It is again worth noting that the results of the moderating effect analysis contradict the
purpose of the AP open enrollment policy. Although completing AP does increase a student’s
college readiness, this relationship is not as strong for those students that benefit from an open
enrollment policy, namely minority students, students of low socioeconomic status, and
students with lower high school GPAs. Although there is a benefit for these students groups
to complete AP, the resulting effects are not as powerful.
Relationship Between AP Completion and College Readiness
Based Upon Type of Postsecondary Institution Attended
To answer RQ3, a two-level model that included an interaction variable for type of
postsecondary school attended and the completion of one or more Carnegie units was
included as a level-1 predictor. This model indicated that the type of postsecondary
institution attended had no significant effect on the relationship between completing one or
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more AP Carnegie units and college readiness. Although this is an important outcome for all
students, it seems to have added significance for those students who attend a two-year or less
postsecondary institution. Bailey (2009) estimated that nearly 60% of community college
students take at least one remedial course during their time of attendance. By choosing to
complete one or more AP courses during high school, these students can lessen the chance of
enrolling in a remedial course to the same extent as students attending four-year institutions.
Implications
The findings pertaining to this research have implications for students, teachers, high
school administrators and boards of education, and postsecondary institutions. The results
indicate the existence of a positive relationship between completing AP courses and college
readiness as defined by enrolling in a postsecondary remedial course. Further, these findings
indicate completing more AP intensifies this relationship. This section outlines the
implications of these findings for students, teachers, high school administrators and boards of
education, and state legislatures.
Students
Completing AP courses can be an avenue for students to lessen the probability of
enrolling in a remedial course. In its 2012 report, Complete College America concluded more
than 50% of students entering two-year colleges and nearly 20% of those entering four-year
universities are placed in remedial courses. Of these students, fewer than one in ten graduate
from community colleges within three years, and just over one-third complete a bachelor’s
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degree in six years. In this same report, Complete College America (2012) found that
students who were African American, Hispanic, or low-income were more likely to be headed
toward enrolling in remedial postsecondary courses, with college graduation rates even lower
among these groups. Complete College America cites a need to “strengthen high school so
that students are actually prepared for college” (p. 6).
In 2006, Adelman concluded whether or not a student earns a college degree depends
foremost on the intensity of the high school curriculum, especially if the student completes at
least one AP course. Dougherty et al. (2006) found that students who complete AP courses
are more likely to graduate than students who do not participate in AP courses at all.
A study commissioned by the Thomas B. Fordham Institute (2009) sheds some insight
into reasons a student may or may not enroll in an AP course. This study indicated a majority
of teachers believed that students enroll in AP for reasons other than educational, such as
making their college application look more impressive or wanting to save money by using AP
credits to graduate early. A mere 32% of teachers believed that students were taking AP
courses in order to be challenged at a higher academic level. Even if these self-serving
motives were the major reason for students taking AP courses, researchers did not believe this
to be a negative. Rather, they deemed having students choose a course of study that meant
working harder, taking a culminating exam, and challenging themselves more, regardless of
the motive, produced the constructive outcome of increased student effort.
Weighing the potential financial gains is another area students must focus on when
deciding upon enrolling in AP. Upon taking and passing the culminating exam, many
colleges give credit for the equivalent course. This can lead to entering college in advanced
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standing, and students may eventually graduate early, thus saving thousands of dollars in
tuition payments. While many students forego early graduation, this college credit through
AP allows student to fit other courses of interest into their schedule because other require
courses have been completed. Financial incentives also come by way of increased
scholarship potential, as 31% of colleges and universities consider students’ AP experience
when rewarding scholarships (College Board, 2015).
Academic scheduling is another area that affects student enrollment in AP. While this
research shows that taking more AP courses can improve college readiness, often times
students do not have enough periods in the day to schedule more AP courses. Several AP
science courses, such as chemistry and physics, require a double period for lecture and lab
sections, which further hinders the scheduling process. While making decisions on which
classes to take, students must often choose between and AP courses that will help them
prepare for college and elective courses that are of personal interest.
There is also an outside-of-class time commitment involved with taking AP courses,
as AP courses are more rigorous and demanding than regular education classes. This added
time commitment affects students’ abilities to become involved in extracurricular activities,
seek part-time employment, or spend time with family and friends. Students have indicated
several factors that prohibit them from participating in these activities when taking a schedule
heavily loaded with AP and other advanced courses. These factors include the volume of
assignments, the amount of studying required, magnitude of projects, and the overlapping of
assignment due dates or tests (Shaunessy-Dedrick, Suldo, Roth, & Fefer, 2015). The potential
loss in the ability to participate in these activities can result in added stress for students, and
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must be taken into account by a student when deciding the proper amount of AP enrollment
that assures success and mental health.
Each of these studies highlights a crucial need for high school students to pursue a
rigorous course of study throughout their four years of high school in an attempt to increase
college readiness and avoid enrolling in a postsecondary remedial course. One method of
accomplishing this is to complete one or more AP courses, as supported by the findings of
this study. This is especially the case for minority and low-income students, as this study
found both race and socioeconomic status to have a significant moderating effect on the
relationship between completing AP and college readiness. Students should work with
parents and high school staff to identify pathways through which they can gain access to AP
Programs as early as possible.
Teachers
Teachers play a vital role in facilitating an expansion in a school’s AP Program. One
of the most important responsibilities of the teaching faculty is to develop a curriculum that
allows for the movement of students based upon increased abilities. Tracking by student
ability levels needs to expand from a model of horizontal mobility to a model of diagonal
mobility, allowing students to move towards enrolling in more challenging courses.
Curriculum should be designed to identify a necessary set of skills that all students should
acquire, while allowing these skills to be taught using differentiated methods based upon the
level of the students. For example, an average-level geometry student may be taught the
Pythagorean Theorem by being shown the formula and seeing it used in a few examples.
However, an honors-level geometry student may use an activity that allows him or her to
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discover this theorem using an experimental method. Either method allows for mastery of the
theorem, but the honors-level student may gain a deeper understanding that enhances analysis
and critical thinking skills. Teachers should be given the ability to encourage students
through the use of diagonal mobility to better prepare the students for an AP curriculum and
enhanced college readiness.
When designing courses, teachers need to understand current research regarding how
students learn. A well-designed course can help students develop skills of problem solving,
analysis, and inquiry that assist them in becoming sustainable learners. Merely presenting
advanced materials at an accelerated rate is neither an adequate nor appropriate method for
increasing a student’s college readiness. Rather, course design should account for a student’s
prior knowledge and for learning differences from student to student (Gollub, Berthenthal,
Labov, & Curtis, 2002). Besides the long-term material benefits to be gained from AP
courses, teachers must also emphasize the value of challenging courses for the sake of
personal growth.
An expansion of AP Programs in schools would require an increase in competent
teachers for these courses. Proper teacher training is essential for the success of students in
these programs. Milewski and Gillie (2002) surveyed AP teachers to identify areas that could
be strengthened through further professional development. These areas included managing
the time needed to cover the breadth of AP course material, preparing students for the
culminating exam, and best practices for teaching difficult material. Teachers with limited
experience or who teach highly diverse and/or economically disadvantaged students
indentified the need for training in more fundamental skills and scheduling resources, such as
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calendars and syllabi. The College Board offers many professional development
opportunities for teachers, including local and national conferences and summer teaching
institutes. Many of these professional development opportunities require a commitment from
teachers to miss school or give up personal time. The findings show reasons to increase
access to AP for students, but this cannot happen successfully without competent prepared
teaching professionals.
High School Administrators and Boards of Education
High schools and postsecondary institutions often define college readiness standards
independent of one another (Callan et al., 2010). This fact only seems to widen the gap
between what high schools teach and what colleges expect. Administrators and school boards
must look at adopting specific college readiness standards, and to do so requires full
participation from the postsecondary sector. These standards should be validated by
comparing student performance to actual performance in introductory college courses (Callan
et al., 2010).
AP Programs lessen this gap, as course syllabi and exams are written by teams of high
school teachers and college professors. AP Programs can also serve as a method to validate
college readiness standards, as the courses reflect student achievement in a course that is
designed to mirror an introductory college course. For these reasons, administrators and
school boards should adopt policies that encourage teachers to be a part of this process by
offering incentives and professional development time. This can prove to be a difficult task in
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times of decreasing budgets, and administrators and school boards must work together to
ensure that tax dollars are spent wisely.
Besides offering AP incentives and professional development opportunities, there are
several other areas of financial concern that administrators and school boards must examine
when setting local policy regarding AP Programs. Class size is important in the success of an
AP class. Paek, Braun, Trapani, Ponte, and Powers (2007) found that larger class sizes are
associated with lower class performance, while smaller class sizes were associated with better
AP exam performance.
Class size can also affect the scheduling of courses. The number of students enrolled
in a particular course dictates how many sections of each course a school can effectively
handle. Administrators need to make decisions regarding whether or not to run small class
sections or combine these into one large section. These decisions have implications on
staffing decisions, which are usually based upon financial constraints. Administrators and
school boards need to develop appropriate guidelines for class sizes and sectioning of classes
that will allow for expansion of AP Programs while operating within the financial constraints
of the district.
Administrators and school boards must adopt accountability measures for teachers to
assure implementation of a curriculum that fosters a culture of AP success. Administrators
should be tasked with making sure that teachers understand college readiness standards, are
including these standards in the development of curriculum and assessments, and are properly
trained to do so. Barriers that deter students from enrolling in AP courses, such as class rank
and test scores, need to be removed. Teachers and guidance counselors should be encouraged
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to move students diagonally through the curriculum. Administrators and school boards must
foster an atmosphere that demands a rigorous curriculum that includes high expectations for
students and teachers.
State Legislatures
State policy can play a key role in moving forward an educational agenda that will
increase the number of students who graduate from high school college ready. Legislators
have taken notice of the fact that AP Programs provide educational opportunities for high
school students to study college-level material. Because of this, many states, such as Indiana,
Texas, and Florida, have adopted incentive programs for schools to increase student
participation in AP Programs (Holstead et al., 2010). These programs include financial
incentives, accountability incentives, and scholarship incentives. Incentive programs also
exist at the national level, including the Advanced Placement Test Fee Program (APTFP) and
the Advanced Placement Incentive Program (APIP). Both of these programs are aimed at
helping low-income students become college ready through AP, an area of need uncovered by
the findings in this study. The APTFP helps cover the cost of AP exams, while the APIP
provides funds to promote the development of pre-AP and AP Programs for schools with a
student population that is at least 40% low-income (Holstead et al., 2010).
Several studies have been undertaken in order to determine the effects of such
programs (Furry & Hesch, 2001; Jackson, 2010; Thomas B. Fordham Institute, 2009). In a
study to determine the effects of the AP Incentive Program on student achievement in Texas,
Jackson (2010) concluded that the incentive program was associated with increases in the
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number of students taking AP courses, with substantial increases for African American and
Hispanic students.
Although there may be no one best type of incentive program to offer, state
legislatures would be wise to look into the development of such a program to increase AP
participation. Such programs will help students, especially minority and low-SES students,
gain access to AP Programs that they otherwise might not have. Further, these programs
allow schools to ensure that they are properly equipped, teachers are properly trained, and
students are properly prepared to cope with the rigors of a successful AP Program (Holstead
et al., 2010).
State mandates are another factor that can have a financial burden upon school
districts, and thus lessen the ability to expand AP Programs. Pension reform that shifts costs
to local school districts, charter school tuition payments, and school construction requirements
such as paying prevailing wages and complying with local building codes, are examples of
recent unfunded mandates passed in several states. Some mandates have direct impact to
classroom teaching, such as the implementation of AED/CPR training or various assessment
programs, that can take away valuable classroom time. These types of mandates can have
negative effects on education programs, and require school districts to make difficult choices
regarding where to spend available funds.
State legislatures also need to look to equitable funding formulas for schools as a
solution to expansion of AP Programs. Many rural and urban school districts are unable to
fund such expansions, which lessens opportunities for students. As mentioned in the review
of the literature, suburban schools offering AP courses far outnumber those in rural and urban
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areas (NCES, 2005). More often than not, suburban school districts have a larger tax base
than urban districts from which to draw funds, and thus have a greater ability to implement
and expand AP Programs. In a review of research released since 2012, Baker (2016)
concluded that improvements to the level and distribution of funding for school districts
across any state leads to improved student outcomes. According to Baker, having more
money allows school districts a greater ability to provide higher-quality, broader, and deeper
educational opportunities, such as the AP Program, to their students.
Limitations
There are several limitations to this study. First, internal validity can be threatened by
a non-experimental study such as this, thus restricting the conclusions that can be made about
the tested hypotheses (Yu, 2017). HLM analysis was used to offer rational or predictive
evidence between the completion of AP courses and college readiness, as well as the
moderating effects of several other predictor variables. These results do not provide evidence
of causality. Completing one or more AP Carnegie units in high school may not be the cause
that prevents a student from enrolling in a postsecondary remedial course. Although this
study included multiple cognitive and noncognitive student characteristics, it is possible that
other factors may explain the relationship examined.
Second, a non-experimental study can run the risk of selection bias and omitted
variable bias. Although schools and students were selected at random for the ELS:2002
study, students were not randomly assigned to a school. Students who are motivated to
become college ready may select high schools that offer more opportunities to take AP
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courses, or parents may move to areas where schools provide such opportunities. While the
models in this study included several cognitive and noncognitive variables to account for
issues of selection biases, it is still possible that other factors related to college readiness were
omitted from the models.
Third, the self-reporting nature of the ELS:2002 data collection is a limitation. Selfreported data lend itself to response bias, response order effects, as well as issues with missing
data. In other words, self-reporting allows respondents the opportunity to answer dishonestly
or not at all, causing data to be inaccurate. For example, a student who has taken a remedial
course at a postsecondary institution may answer no to this question. If this were to occur
with some type of frequency among survey participants, there exists the possibility that this
study would underestimate important data points. Student self-reporting regarding taking
remedial courses, along with reporting based on enrollment by college officials, underestimates
the number of remedial courses taken (Adelman, 1999).
The age of the data used from ELS:2002 is a further limitation to this study. Data
were used from the base year survey (completed in 2002), the transcript survey (completed in
2005) and the second follow-up survey (completed in 2006). Changes to AP Program or
postsecondary institutions requirements of students to enroll in remedial courses may not be
reflected in the data collected in ELS:2002. However, this was the latest completed
longitudinal study available from NCES at the time of this research study. Currently, NCES
is working on completing the High School Longitudinal Study of 2009 (HLS:2009), which
will provide more current data that can be used to duplicate this study.
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Another limitation of this study is the lack of control for the non-AP curriculum taken
by AP students. This is true of many studies done regarding the relationship of AP and
college readiness. Klopfenstein and Thomas (2009) state, “It is misleading in favor of AP
being effectual to consider the effect of AP on college outcomes without controlling for the
body of the student’s non-AP curricular experience” (p. 877). Other rigorous courses,
especially math and science, are positively correlated with taking AP courses (Sadler & Tai,
2007).
A final limitation can be attributed to the elimination of approximately 1,330 cases
from the dataset due to missing values for the motivation measure. This may have had an
effect on the results. These values were determined by NCES using answers to three survey
questions. If one or more of these questions was unanswered, no value was calculated for the
variable. However, a comparison of the descriptive statistics for those students with versus
without missing values on the motivation measure showed little difference in gender, race,
socioeconomic status, high school GPA, whether or not a student has completed any AP, the
amount of AP completed, the type of postsecondary institution attended, and whether or not
the student took a remedial course.
Recommendations for Future Research
First and foremost, it should be pointed out that this study uses data that was collected
from the class of 2004, which was the most up-to-date data available at the time this research
was conducted. As enrollment in AP courses continues to rise at a steady pace, a similar
study using more current data should be done to determine if these results are isolated to this
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specific population. Mollison (2006) believes the continued rapid growth of AP has led to
unprepared students and an ill-trained teaching staff. Banchero (2011) points to the declining
percentage of AP exam passing scores (3 or better) as proof that the AP Program has grown
too quickly and is losing its status as a highly rigorous program. Attwell and Domina (2008)
concluded that the value of an AP course has declined as more and more students enroll in
AP. A future study using data from the NCES’ High School Longitudinal Study of 2009 is
proposed for future study. High school transcript information was made available in the
summer of 2015, and the second follow-up collection is currently underway.
Any future studies on the relationship between AP completion and college readiness
would be wise to assess the manner in which motivation is defined. This study used extrinsic
goals, defined and valued by the NCES in the ELS:2002 data, to define motivation.
Specifically, each student was assigned a motivational value from answering questions
regarding motivation to perform well academically to satisfy goals of future job opportunities
or financial security. A different composite variable may be produced by using data from
answers to survey questions related to intrinsic motivation factors, such as the amount of
homework completed daily, attendance patterns, or participation in extra-curricular programs.
Finally, any future research should include an analysis of courses other than AP taken
by a student. Sadler & Tai (2007) have concluded that high school science and math courses
play a large role in the prediction of college readiness. Adelman (2006) cautioned that,
although a rigorous schedule of courses is the best predictor of college readiness, AP is only
one part of that schedule. Other non-AP course taking patterns need to be included in an
analysis in order to attempt to isolate the effect of completing AP on college readiness.
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Summary
Overall, the results of this study provide strong support for a positive relationship
between the completion of one or more AP Carnegie units in high school and college
readiness as defined by the need to take a postsecondary remedial course. This is particularly
the case for minority and low-SES students, as the variables for race and SES were found to
have a moderating effect on this relationship. Students, teachers, high school administrators,
and state legislatures can use this information when making decisions about how best to
promote and participate in a rigorous course of study that includes AP in order to improve
college readiness. Future research incorporating similar current data may help to answer the
question of whether or not continued expansion of the AP Program through an open
enrollment policy has lessened its effect on college readiness.
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